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NOTICE

This report has been prepared for the United States Air Force by ICF Technology Incorporated
to aid in the implementation of a final remedial action plan under the United States Air Force
Installation Restoration Program. The limited objectives of this report and the ongding nature of
the installation Restoration Program, along with the evolving knowledge of site conditions and
chemical effects on the environment and heaith, must be considered when evaluating this repon,
since subsequent facts may become known which may make this report premature or inaccurate.
" Acceptance does not mean that the United States Air Force adopts the conclusions,
recommendations or other views expressed herein, which are those of the contractor only. and
do not necessarily reﬂect the official posmon of the United States Air Force.

Government agencies and their contractors reglstered with the Defense Technical Informatlon,,i_\_”
Center (DTIC) should direct requests for copies of this report to: DTIC, Cameron Statlon
Alexandria, VA 22304-6145.

Y
.

Non-Government agencies may purchase copies of this document from: Natlonal Technical
Information servuce 5285 Port Royal Road, Springfield, VA 22161. ' s
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'DECLARATION OF THE RECORD OF DECISION

SITE NAMES AND LOCATIONS

Fairchild Air Force Base
Spokane County, Washington

" This document is the record of decision for the following 20 on-base Priority 2 Sites at Fairchild
Air Force Base (Fairchild AFB) located in Spokane County, Washmgton United States Air
.Force (Air Force) desrgnatlons for these sites are in parentheses. :

Site FT-2 (FT -32), Former Fire Training Area;
Site 1S-2 (§S-30), Former Civil Engmeerlng Warehouse
Site 1S-3 (OT-16), Reciprocating Engine Shop, Building 2150;
Site 1S-4 (OT-1 7), Jet Engine Test Stand, Buiiding 3000;
- Site PS-1 (ST-06), Bulk Fuel Storage Area;
Site PS-3 (SS:07), Area C Pumphouse, Buﬂdlng 159;
Site PS-4/PS-9 (SS-08), Pumphouse B, KC-135 Crash Site;
Site PS-5 (SS-09), Fuel Oil Storage Tank at Wherry Housing;
Site PS-7 (ST-10), Deep Creek Steam Plant, Building 1350;
Site PS-10 (SD-31), Fuel Truck Maintenance Facility, Building 1060;
Site SW-2 (DP-20), Waste Disposal Area Northeast of Wherry Housing;
~ Site SW-3 (DP-21), Demolition Waste Disposal Area;
Site SW-4 (DP-22), Former Coal Storage Area;
Site SW-5 (OT-23), Former Incinerator at DRMO Yard;
- Site SW-7 (DP-24), Asphalt Waste Pile Area;
Site SW-9 (RW-25), Radioactive Waste Disposal Area;
Site SW-10 (DP-12), Disposal Area Near Jet Engine Test Stand:
Site SW-11 (DP-13), Former Aircraft Reclamation Yard at Wherry Housing;
Site SW-12 (DP-14), Disposal Area East of Weapons Storage ‘Area; and
Site WW-2.(WP-29), Waste Water Treatment Plant.

STATEMENT OF BASIS AND PURPOSE

This decision document presents the selected remedial actions for the Priority 2 Sites,
Fairchild AFB, Spokane County, Washington, which were chosen in accordance with the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980, as
amended by the Superfund Amendments and Reauthorization Act of 1986 and to the extent
practicable, the National Oil and Hazardous Substances Pollutlon Contlngency Plan (NCP).
This decision |s based on the Administrative Record for this site.




The lead agency for this decision is the Air Force. The United States Environmental Protection
~ Agency (EPA) approves of this decision and, along with the State of Washington Department of
Ecology (Ecology), has participated in the scoping of the site investigations, the evaluation of
the remedial investigation data, and the development of remedial alternatrves The State of
Washmgton concurs with the selected remedies.

ASSESSMENT OF THE SITES

Actual or threatened releases of hazardous substances from the on-base Priority 2 Sites, if not
addressed by implementing the response actions selected in the Record of Decision (ROD),
may present an imminent and substantial endangerment to public health welfare, or the
enwronment

DESCRIPTION OF THE SELECTED REMEDIES

This ROD addresses soil and ground water contamination at the Priority 2 sites.  This is the
third of four RODs planned for Fairchild AFB. The first ROD, signed in February 1993,
addressed contamination at the Craig Road Landfill Operable Unit. The second ROD, signed in
June 1993, addressed ccntammatlon at the Priority 1 Operable Units. ‘The fourth ROD will
address the Pnonty 3 Sites. : '

The major components of the selected remedies for the 20 ‘Priority 2 Sites are highlighted. |
below. Further explanations regarding the remedial alternatives and selected remed|es are
located in sections 8.0,9.0, and 10.0 of the ROD Decision Summary ’ .

Limited Field Investigations (LFl) conducted by the Air Force concluded no further action was
necessary at the following 12 sites: - '

"~ e Site IS-2, Former Civil Engineering Warehouse;
o Site PS-3, Area C Pumphouse, Building 159;
+ Site PS-4/PS-9, Pumphouse B, KC-135 Crash Site;
» Site SW-2, Waste Disposal Area Northeast of Wherry Housing;
« Site SW-3, Demolition Waste Disposal Area; '
e Site SW-4, Former Coal Storage Area;
+ Site SW-5, Former Incinerator at DRMO Yard;
Site SW-7, Asphalt Waste Pile Area; '
Site SW-9, Radioactive Waste Disposal Area;
Site SW-1.0, Disposal Area Near Jet Engine Test Stand;
Site SW-1'2, Disposal Area East of Weapons Storage Area; and
Site WW-2, Waste Water Treatment Plant.

The No Further Action Decision documents for the 12 no action sites and the Priority 2 sites LFI
report can be found in the administrative record which is available for review




Based on. results of the LFI the Air Force recommended a Remedial lnvestlgatlon/Feasnbuhty.
Study. (RI/FS) for the remaining Priority 2 Sites, those of which with higher priority being
referred to as Priority 2a .Srtes An FtI/FS was completed for the following eight Priority 2a Sites: -

Site 1S-3, Reciprocating Engine Shop, Building 2150;

Site 1S-4, Jet Engine Test Stand, Building 3000;

Site PS-1, Bulk Fuel Storage Area;

Site PS-5, Fuel Oil Storage Tank at Wherry Housing;

Site PS-7, Deep Creek Steam Plant, Building 1350;

Site PS-10, Fuel Truck Maintenance Facility, Building 1060;

Site SW-1 1, Former Aircraft Reclamation Yard at Wherry Housing; and
Site FT-2, Former Fire Training Area.

e & o & ¢ o o o

The selected remedial actions for these eight Priority 2a Sites are:
Reciprocating Engine Shop, Building 2150 (I1S-3)

‘The selected remedy at 1S-3 is nstltutlonal Controls. This decision is based on the results of
the human health risk assessment, which determined that conditions at the site posed no’
- unacceptable risks to human health or the environment.. When Building 2150 is demolished,

underlying soil will be assessed for polychlorlnated biphenyls to assure compliance with state
and federal regulatlons S :

Jet Engine Test Stand, Building 3000 (1S-4)

The selected remedy is Instltutlonal Controls and Monitoring. This remedy consists of the
following elements :

e Maintaining institutional controls in the form of restricting site access and requiring a
: permit from the Fairchild AFB Civil Engineering Squadron for intrusive activities until
cleanup levels are achieved; and

e Monitoring natural degradation'of diesel range petroleum in site soil will continue
until the contamination level decreases below the state cleanup standard which is
protectlve of human health and the environment.

. Contaminants dete_cted in the deep ground water beneath and up gradient of this
site are not believed to be associated with this site and will be addressed under the
Priority 3 Operable Units.




" Bulk Fuel Storage Area (PS-1) .

The goals of remedial action at PS-1 are to remediate ground water to state and federal levels -
and to remediate soil to state cleanup levels that are protective of ground water. The selected

remedy for soil remediation is Open System Bioventing. The selected remedy for ground water
is lngtitutignal Controls and Monitoring. These alternatives consist of the following elements:

e lmplementmg an in-situ bioventing treatment system for dlesel range petroleum
contaminated- sorl ‘ :

» Maintaining institutional controls in the form of restricting site access and requiring a
~ permit from the Fairchild AFB Civil Engineering Squadron for intrusive activities until
_state and federal based cleanup levels are achieved; and

¢ Monitoring site. and down gradrent ground water to assess natural degradatron and
mrgratron of dlesel range petroleum and benzene. .

Fuel Oil Storage Tank at Wherry Housing (PS-S)

The goals of remedial action at PS-5 are to remediate ground water to state cleanup levels and
to remediate soil to state:cleanup fevels: that are protective of ground water. The selected
remedy for soil is Institutional Controls. The selected remedy for ground water is Institutional
Controls and Monitoring. These alternatives consist of the following elements: :

« Maintaining institutional controls‘in the form of reStricting site access and re'quiring a
~ permit from the Fairchild AFB Civil Engineering Squadron for intrusive actlvrtres until
state based cleanup levels are achieved.

¢ Monitoring site ground water and down gradlent ground -water to assess natural
degradation and migration of diesel range petroleum

Deep Creek Steam Plant, Building 1350 (PS-7)

The goals of remedial action at PS-7 are to remediate ground water to state cleanup levels and
to remediate soil to state cleanup levels that are protective of ground water. The selected

remedy for soil is Institutional Controls and for ground water is lnstrtutlonal Controls and
Monitoring. These alternatrves consist of the following elements:

« Maintaining institutional controls in the form of restricting site access and requiring a
permit from the Fairchild AFB Civil Engineering Squadron for intrusive activities until
state cleanup levels are achieved. Remaining soil contamination will be addressed
when the building is demolished; and

- Monitoring site ground water and down gradient ground water to assess natural
degradation and migration of diesel range petroleum. .




.Fuel Truck Maintenance Facility, Building 1060 ('PS-“1 0)

The goal of remedial action at PS-10 is to remedlate soil to state cleanup levels that are protect:ve
of ground water. The trichloroethylene (TCE) contamination detected in ground water at this site. -
will be addressed under the Priority 3 Operable Unit. The selected remedies for soil are

Excavation_and Off- Site Disposal, and lnstljutlonal Controls and Monitoring. These alternatives
consists of the following elements

. Maintaining institUtional controls in the form of restricting site access and requiring a
permit from the Fairchild AFB Civil Engmeenng Squadron for intrusive activities until
cleanup levels are achieved, :

e Excavation and off-site disposal of approximately 67 cubic yards of TCE contaminated
soils. Contamlnated soils will be treated using hlgh temperature mcmeratton prior to
disposal; and

. Monitoring natural degradation of diesel range petroleum in site soil will continue until -
the contamination level decreases below the state cleanup standard.

Former Aircraft Reclamation Ya_r_d at Wherry Housing (SW-1 1)
The Air Force has determined that no further remedial action is necessary at Site SW-1 1. This
decision is based on the results of the human health risk assessment, which determined that
conditions at the site posed no unacceptable chemical risks to human health or the environment.
Former Fire Training Area (FT-2) '
The goals of remedial action at FT-2 are to remediate ground water and soil to state cleanup

levels. The selected remedy for both soil and ground water is Instltutlonal Controls and
Monitoring. These alternatives consist of the following elements:

o Mamtamlng institutional controls in the form of restricting site access and requiring a
- permit from the Fairchild AFB Civil Engineering Squadron for intrusive activities until
state cleanup levels are achieved.

e Monitoring of site soil and ground water and down gradient ground water to assess
natural degradation and migration of diesel range petroleum.

STATUTORY DETERMINATIONS

The selected remedies are protective of human health and the environment, comply with Federal
and State requiréments that are legally applicable, or relevant.and appropriated to the remedial
action, and are cost effective. The remedies utilize permanent solutions and alternative treatment
technologies to the maximum extent practicable and satisfy the statutory preference for remedies
which reduce contaminant toxicity, mobility, or volume as a principal element. Because the




- remedial actions at Sites 1S-3, 1S-4, PS-1,-PS-5, PS-7, PS-1 0, and FT-2 may require five or
more years to attain cleanup levels, a review of the selected remedies will be conducted for
each of these sites within five years. The purpose of the five year review is to assure that the -
remedies remain protective of human health and the environment. : :




Signature for the foregoing On-Base Pn'ority'2 Operable Unit Reco_rd'of Decision by the United
States Air Force with concurrence of the United States Environmental Protection Agency and
the Washington State Department of Ecology. _ ' :

My & Bung 20 Puc /595
Mary E. durg, Progralﬁ Manager _ o Date o
Toxics Cleanup Program ' - :
Washington State Department of Ecology
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4 Slgnature for the foregomg On-Base Pnonty 2 Operable Unit Record of Decision by the Unlted
States Air Force with concurrence of the United States Environmental Protection Agency, and
the Washington State Department of Ecology,

WA W—- : / b / Z o / 4/3/
Chuck Clarke _ ‘ Date
Regional Administrator, Regton X ‘

United States Environmental Protection Agency
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“Signature for the foregoing On-Base Priority 2 Operable Unit Record of Decision by the United
States Air Force with-concurrence of the United States Environmental Protection Agency, and
the Washington State Department of Ecology;

C.’HQ&#,CL»«} _' | | —7 FTR 106

CHARLES T. ROBERTSON, JR. - | ' Date
Lieutenant General, USAF ' :
Air Mobility Command _

Chairperson, Environmental Protection Committee
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ARAR
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CRP
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. FFA
HQ
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LFI
LDR
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POL
RAO
RBSL

RIFS
RME
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~ SAIC
SARA
TCE
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LlST OF ACRONYMS AND ABBREVIATIONS

United States Air Force :

Applicable or Relevant and Appropriate Reguirement
Battelle Memorial Institute; Denver Operations

Best Demonstrated Available Technology

Civil and Environmental Engineering

Comprehensive Environmental Response, Compensatlon and Liability Act
Craig Road Landfill

Community Relations Plan

Washington State Department of Ecology

United States Environmental Protection Agency
Fairchild Air Force Base

Federal Facilities Agreement

Hazard Quotient ‘

- Installation Restoratlon Program

JRB Associates

Lirmited Field Investigation
Land Disposal Restriction
Maximum Contaminant Level
Model Toxics Control Act
National Contingency Plan

- National Environmental Policy Act
- National Priorities List

Operations and Maintenance
Operable Unit

Polychlorinated Biphenyl
Petroleum. Oils, and Lubricant -

'Remedial Action Objective

Risk Based Screening Level

- Remedial Investigation/Feasibility Study
- Reasonble Maximum Exposure

Records of Decision

Science Applications International Company
Superfund Amendments and Reauthorization Act
Trichloroethylene

Volatile Organic Comp&und
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1.0 INTRODUCTION -

in March 1989, Fairchild Air Force Base (Fairchild AFB) was listed on the United States
Environmental Protection Agency's (EPA) National Priorities List (NPL) of hazardous waste sites
to be addressed under the Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA), as amended by the Superfund Amendments and Reauthorization Act (SARA). - In

- March 1880. the United States Air Force (Air Force), EPA, and the Washington State Department

of Ecology (Ecology) signed a Federal Facilities Agreement (FFA) estabhshmg a cleanup
schedule for the base. .

In accordance 'with Executive Order 12580 (Superfund lmplementation) and the National
Contingency Plan (NCP), the Air Force performed a Limited Field Investigation (LF1) for 20 Priority

~ 2 Sites at Fairchild AFB. Twelve sites were determined to require no further action. The Air

Force completed a Remedial Investigation/Feasibility Study (RI/FS) for the remaining eight sites
which are designated Priority 2a Sites. The purpose of the RI/FS was to determine the nature
and extent of contamination at these sites. to evaluate current and potential risks to human heaith
and the environment posed by this contamination. and to evaluate various cleanup alternatives.
The RI/FS addressed contamination - assocuated with surface water, ground water, soil, and
sediment: - .

The Air Force Installation Restoration Program (IRP) was initiated through the 1981 Executive
Order 12316 that directed the military branches to design their own program of comphance with
the NCP established by CERCLA. The IRP is designed to identify and assess potential
contamination at past hazardous waste dusposal and Splll sites on A:r Force installations and to
remediate those sites when- necessary. . :

A detailed discussion of the IRP ihcl'uding the 'history of the program, the program objectives, and
the program organization is presented in the Fairchild AFB Pnontv 2a Sites Remedial
lnvestuqanon/ Feasibility Studv Work Plan (ICF 1993b).

1.1 SITE 'NAMES AND LOCATIONS

Fairchild AFB is located approximately 12 miles west of Spokane, Washington. Through June
1994. Fairchild AFB was home to the 92nd Bombardment Wing under the Air Combat Command.
Since July 1994, Fairchild AFB has hosted the 92nd Air Refueling Wing under the Air Mobility
Command. Fairchild AFB is also home to the 141st Air Refueling Wing of the Washington Air
National Guard. Fairchild AFB occupies approximately 4,300 acres and contains one major
runway with numerous taxiways. The base has approx;mately 1,600 housing units, an elementary
school. a hospital, and numerous support facilities. ‘Since 1942, various quantities of hazardous
wastes have been generated and disposed of at Fairchild AFB. The sources of waste include
fuel management, industrial and aircraft operations, and fire training activities.
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The Air Force recently completed 'environmehtal investugations for 20 Priority 2 Sites at Fairchild
AFB, Washington. The LFI concluded no further action was neressary at the following 12 of
these sites:

«  Site 1S-2. Former Civil Engineering Warehouse:

.. Site PS-3, Area C Pumphouse. Building-159;
. Site PS-4/PS-9, Pumphouse B. KC-135 Crash Site;
. Site SW-2, Waste Disposal Area Northeast of Wherry Housing;
. Site SW-3. Demolition Waste Disposal Area;
'+ Site SW-4, Former Coal Storage Area;
. Site SW-5, Former Incinerator at DRMO Yard
. Site SW-7, Asphalt Waste Pile Area;
. Site SW-9, Radioactive Waste Disposal Area;
. Site SW-10, Disposal Area Near Jet Engine Test Stand;
. Site SW-12, Disposal Area East of Weapons Storage Area; and

. Site WW-2, Waste Water Treatment Plant.-

The No Further Action Decision dobuments for.the 12 no action sites and the.Priority 2 Sites LFI
report can be found in the administrative record file which is available for review.

Based on results of the LFI, the Air Force recommended an RI/FS for the remaining Priority 2
Sites (also referred to as Priority 2a Sites). An RI/FS was completed for the following eight
Priority 2a Sites: : : ' -

. Site 1S-3, Reciprocating Engine. Shop. Building 2150;
« _  Site IS-4, Jet Engine Test Stand, Building 3000;
. Site PS-1, Bulk Fuel Storage Area;
. Site PS-5, Fuel Qil Storage Tank at Wherry. Housmg,
_ e« Site PS-7, Deep Creek Steam Plant. Building 1350;
. Site PS-10, Fuel Truck Maintenance Facility, Building 1060
. Site' SW-11, Former Aircraft Reclamation Yard at Wherry Housing; and

. Site FT-2, Former Fire Training Area.

* The location of the base and the eight Priority 2a Sites are shown in Figure 1-1.

FAFEPODSES 1 AOD - | | 12 'FINAL - 29 SEPTEMBER 1995




a0yt -03IS\OONB VS

g1

5661 H3IAWILd3S 62 - TYNIJ

DRAWING No. ROD-P2A4

PS= Pelroleum Site

SW= Solld Waste Site

1S= Indusirial Site

FT= Fire Training Site

= Surface Water Feature

RS
Mies per hour

WIND ROSE

Key Plan

<71

FAIRCHILD
AIR FORCE BASFE

UNITED STATES AIR FORCE }.

FIGURE NO. 1-1

FAIRCHILD AFB
PRIORITY 2A SITES




THIS PAGE INTENTIONALLY LEFT BLANK

FAFBROSEC 1 A0 | 1-4 FINAL - 29 SEPTEMBER 1995




2.0 lNSTALLATlON ENVIRONMENTAL SETTING

The following bullets provide a general overview of the environmental setting at Fairchild AFB.

Contaminant Sources and Contamination. Fairchild AFB has been in use since
1942. The Phase | IRP report categorized past activities of potential concern as
management of petroleum, oils, and lubricants (POL), firefighter training, solid
waste disposal. industrial shop activity, and waste water treatment (JRB
Associates [JRB] 1985). A variety of contaminants, mcludmg petroIeum residues,
solvents and metals, are present at the Priority 2a Sites. :

Regional Topography. Topographlc relief at Fairchild AFB is approxmately 100_
feet. The maximum surface elevation is 2,470 feet above mean sea level at the

“west end of the main runway; the minimum elevation is 2,370 feet above mean

sea level at the south boundary of the base. "

Reglonal Geology. Fairchild AFB overlies a series of Quaternary sediments which
were deposited during and after the recession of flood waters from the Lake
Missoula Fioods. The sediments are primarily interbedded fine-grained sandsand -

* silts, with clays and gravels found locally. In several locations, loess deposits are

interbedded with the alluvium. The Quaternary sediments are underiaid by Tertiary
basalts of the Columbia River Group. Basalt flows beneath Fairchild AFB
occasionally breach the surface and are composed of the Wanampum and the
Grande Ronde Formations. At most observed locations, the alluvial sediments are
in gradational contact with the weathered flow top of the basalts.

Ground Water. Ground water in the vicinity of Fairchild AFB occurs in the alluvial
sediments and in fracture systems or interbeds in -the basalt flows. Regional
ground water flow across the base trends to the east-northeast. This trend
coincides with a regional northeast trend in ground water flow toward the Spokane
River. 'However, bedrock beneath the base is very irregular and creates local
variations in ground water flow directions. '

Ground water is typically encountered eight to 20 feet below the ground surface.
In_several locations, including 1S-4, PS-1, and PS-10, the hydraulic connection

‘between the alluvial and shallow bedrock aquifers is impeded by a low-

permeability clay layer. Ground water flow within the bedrock is predominantly

‘within the upper fractured portion of the upper basalt flow, or in the porous

interbed at its base. Vertical ground water movement through the upper basalt

. flow is typically slow due to tlghtness or absence of fractures within the center of

FAFB\ROD\SEC-2.ROD

the basalt formation.

Surface Water. Fairchild AFB is located in the south-cén_tral_portion of the Deep
Creek Watershed.  This watershed drains approximately 120 square miles of

- Spokane and Lincoln Counties. Deep Creek flows to the east-northeast and
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discharges to the Spokane River approximately 12 miles northeast of the base.
The nearest naturally-occurring surface drainage to Fairchild AFB is a tributary of
Deep Creek located along the southwest bourdary of the base. No gart of
Fairchild AFB is located within any 100 year flood plain. '

There are eight storm and waste water drainage systems at Fairchild AFB. Six
systems of ditches, piping, and culverts discharge primarily storm water to various

‘wetlands in the southern portion of the base, to the holding pond at the

Conventional Weapons Storage Area. and off-base to the north. west. and south.

The remaining two systems of open ditches and storm sewers convey storm water

and waste water from industrial and base support activities to two on-base waste -
water lagoons. The larger Iagoon (WW-1) discharges from the base through No
Name Ditch and is regulated under the base's NPDES permit.

Air. Air quality at Fairchild AFB _meets standards for’"él_l Clean Air Act criteria
pollutants (particulates, sulfur oxides, nitrogen oxides, lead, ozone, and carbon

- monoxide). Inventory emission data for Spokane County for 1987 indicate

FAFBNROONSEC-2. ROO

.releases from Fairchild AFB accounted for approximately 0.3% of the county
“particulate emissions and 1.1% of the carbon monoxide emissions. Air releases
from Pnorrty 2a Sites are dlscussed in the Remedial lnvestlgatlon Report (ICF

1995a),

Biology. Fairchild AFB is located where the open, semi-arid grassland habitat of
the Columbia Basin changes to the Ponderosa pine habitat of the Okanogan
Highlands. The southern portion of the base is relatlvely undisturbed and is
dominated by native bunch grasses. The disturbed and developed portions ofthe
base to the north (e. g.. the runway, flightline, and industrial/administrative areas)
are dominated by turf grass and ornamental trees in the northern edges/extent of

- the base. A mixture of native and non-native grasses dominate the central portion

of the base. Few trees and shrubs are found on the base.

Wetlands east of the weapon storage area are dominated by grasses, sedges,
and Russian-olive trees at different stages of maturity. The wetlands are home to
a variety of water fowl, dominated by mallard ducks. They feed primarily on
aquatic plants and insects. Upland birds such as ring-necked pheasants and gray
partridges reside in adjacent grassiands feeding on plants, seeds. and insects.
Several raptor species, including red-tailed hawks, marsh hawks, and American

“kestrels, are in many areas of the base preying on numerous species of birds and

small mammals.

The mammals obsérved on the base are white-tailed deer; - Columbian ground

‘'squirrels, coyotes, and badgers. Of these, the white-tailed deer and Columbian

ground squirrels are primarily herbivores, feeding on grasses and leaves of trees
and shrubs. The ground squirrels also eat seeds and insects. Badgers are

- primarily carnivores, feeding on smail mammals and birds. The coyote is an

omnivore, feeding on fruits and other plant parts and small animals.

3
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No federal or state threatened or endangered species or critical habltats are
known to be associated with Faxrchlld AFB.

Demographics. On-base workefs and residents are a significant local population.
Approximately 8,500 military personnel and civilians reside and/or are employed
on the base. There are 1,580 family housing units. and 661 dormitory units on the
base. approximately 5,300 military personnel and dependents reside on-base.
Housing areas are located in the north-central and northeast portions of the base.

The nearest community is Airway Heights, located approximately 2 miles northeast
of Fairchild AFB. Airway Heights has a population of approximately 2,100. The
community of Medical Lake is located approximately 3 miles south-southwest of.
the base and has a population of approxim'ately 3,700. Rural residences outside
Fairchild AFB include trailer parks north and east of the base and scattered
residences to the east and south. The total population of residents living within -

a one-half mile radius of Fairchild AFB is estimated to be less than 1,000.

Land use in the vicinity of Fairchild AFB is primarily agricultural, industrial, °
commercial. and residential. Agricultural use includes both non-irrigated and -
irrigated cultivation of small grains and hay, and cattle grazing. Land on the base
is both developed and undeveloped. Undeveloped land includes mixed grasses
and shrubs and some wetlands.

Climate. The climate at Fairchild’AFB is semi-arid with warm, dry summers and
cold, damp winters. The average annual precipitation at Fairchild AFB is 15.7
inches (ICF 1995a). Approxxmately 70% of the annual prec:pltatnon falls between.
the first of October and the end of March; greater than 50% falls as snow. The

growing season in the Spokane region usually extends from mid-April to

mid-October with irrigation required for all crops except dryland grains. Winter
weather includes many foggy and cloudy days, below freezing temperatures, and
occasional snowfall several .inches in depth. Sub-zero temperatures are
uncommon. The National Oceanic and Atmospheric Administration reports the
average annual evapotranspiration for Spokane County is 12.8 inches per year
(JRB 1985).

Between January 1988 and December 1993 the mean annual temper’ature was
47.3°F. The highest temperature recorded during this six year period was 99° F

-on 13 and 14 August 1992. The lowest temperature observed was -16° F on 29

December 1990.

Most of the year, the prevailing wind direction. at Fairchild AFB is from the

southwest, with an average annual wind speed of 6 to 10 miles per hour.

However, during the winter months the prevailing wind direction is east-northeast. -
Calm conditions occur approximately 20% of the year (Air Force 1990). The wind

rose provided in Figure 1-1 shows the average wind speed and dlrec’(lon based

on data from October 1979 to September 1989.
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3.0 PREVIOUS INSTALLATION RESTORATION PROGRAM INVESTIGATIONS AT
FAIRCHILD AIR FORCE BASE

JRB, an Air Force contractor. conducted Phase | instaliation Assessment/Record Search activities
at Fairchild AFB ih 1984. Phase | activities included a records search, personnel interviews, site
- inspections, and follow-on recommendations. The objective of Phase | was to identify and
assess sites that might pose a problem due to past hazardous waste or substance disposal or
spills. The Phase | identified a total of 22 potential sites, 12 of which were recommended for
further investigation under Phase Il (JRB 1985). '

The Air Force began Phase Il. Stage 1, Confirmation/Quantification studies in 1986 through a
contract with Battelle Memorial Institute. Denver Operations (Battelle). Battelle prepared a
‘Technical Operations Plan for the Phase Il work in 1986 (Battelle 1986). Phase II, Stage 1
- activities involved extensive data collection activities including sampling and analysis of
potentially contammated ground water and soils. Resuits of the Phase |l Stage 1 actMties are
documented in the Phase II. ‘Stage 1 report (Battelle 1989). -

The results of the Phase Il, Stage 1 activities provided a basis for recommendations for Phase |,
Stage 2. Confirmation/Quantification studies to further characterize sites. Stage 2 activities began
in September 1988 with development of a Work Plan (Battelle 1988): field activities were
completed in March 1930. '
In 1990. while the Stage 2 work was ongoing, Fairchild AFB entered into a FFA under CERCLA
Section 120 with the EPA and the Ecology. This agreement divided the existing sites under
investigation at Fairchild AFB into Operable Units which included Priority 1 Sites, and Potential
Operable Units which included Priority 2 Sites. The FFA specified a schedule for conducting
RI/FS activities for the Priority 1 Sites and identified procedures for determining the disposition
of the Priority 2 Sites. Through a contract with Science Applications International Company
(SAIC). the Air Force published the results of the Stage 1 and Stage 2 investigations for the
* Priority 1 Sites (SAIC 1990a), and Priority 2 Sites (SAIC 1990b). The Air Force completed RI/FS'
_activities at the Priority 1 Sites with the signing of the ROD for: Craig Road Landfill in February
1993 and the srgmng of the ROD for the On-Base Priority 1 Sites in July. 1993

In 1991. the Air Force, EPA, and Ecology determined additional characterization of the Priority 2
Sites was needed to better scope the RI/FS activities for these sites. Through a contract with ICF
Technology Incorporated. the Air Force performed LFis for these sites in 1991 and 1992. Based
on results of the LFis. the Air Force recommended an RI/FS for eight Priority 2 Sites discussed .
_in this document.

The resuits of previous IRP investigations at Fairchild AFB include numerous work ptans, informal

technical information reports. and investigation and study reports. Records of Decisions (RODs)
. have been prepared and approved for all Priority 1 Sites. These sites are currently in the

remedial design, remedial action, long-term monitoring, and/or long term operational phases of

the remedial activity. All project - documents are contained in the Fairchild AFB administrative
record and are available for review.

FAFEAODISEC-2.A0D | 31 .~ FINAL - 29 SEPTEMBER 1995




FAFB\ROD\SEC-3.R00

_THIS PAGE INTENTIONALLY LEFT BLANK

3-2 FINAL - 29 SEPTEMBER 1995




4.0 HIGHLIGHTS OF COMMUNITY PARTICIPATION

The Air Force developed a Community Relations Plan (CRP) in March 1980 as part of the overall
management pian for environmental restoration activities at the base. The CRP was designed
to promote public awareness of the investigations and public involvement in the decision-making
process. The CRP summarizes concerns that Fairchild AFB. in coordination with EPA and
Ecology, are aware of based on community interviews and comments obtained at a public
workshop. Since this initial workshop, Fairchild AFB has sent out numerous fact sheets and has
~ held annual workshops and/or publlc meetings in an effort to keep the public informed and to
hear commumty concerns.

The Remedial Investigation Report for the on-base Priority 2a Sites (ICF 1995a) was released to
the public on February 3. 1995, the Feasibility Study (ICF 1995b) and Proposed Plan (ICF 1985c)
were released on May 2, 1995. The Proposed Plan was mailed to each address on the mailing
list. These documents. as well as previous reports from the RI/FS investigation, were made
available to the public in both the Admmustrat:ve Record and the Information Repository
maintained at the locations listed below: -

.. "ADMINISTRATIVE RECORD (contains all project deliverables):

Spokane Falls Community College Library
West 3410 Fort George anht Drive
Spokane. WA 99204

(509) 533-3800

. INFORMATION REPOSITORY (contains limited documentation):

Airway Heights City Hall

South 1208 Lundstrom

Airway Heights. WA 99101

(509) 244-5578

Business Hours . are: Monday through Friday. 8:00 a.m. - 5:00 p.m.

The notice of the availability of these documents was published in The Spokesman Review on
" April 30. 1995. The public comment period was held from May 2, 1995 to May 31, 1995. In
addition. a public meeting was held on May 10. 1995. Prior to this meeting. copies of the
Proposed Plan were sent to over 200 local residents and other interested parties. At this
meeting. representatives from the Air Force. EPA, and Ecology answered questions about
problems at the Priority 2a Sites and the remedial alternatives under consideration. A response
to the comments received during the pubhc comment period is included in the Responsweness
Summary. which is part of this ROD (Appendlx B). This ROD is based on the Administrative
Record. :
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5.0 SCOPE AND ROLE OF OPERABLE UNITS

Potential source areas at Fairchild AFB have been grouped into separate operable units. A
different schedule has been established for each of the operable units. The Craig Road Landfill
(CRL) site comprises the first Priority 1 Operable Units (OU-1) at Fairchild AFB. A ROD was
signed in February of 1993 for the CRL site and a cleanup action is in progress. The second
Priority 1 Operable Units (OU-2) consistéd of five soil and ground water contamination sites. A
ROD was signed in July of 1993 for the OU-2 sites. Selection of cleanup actions for Priority 2
Operable Units (OU-3) is being made in this ROD. The cleanup actions described in this ROD
address select onsite ground water contamination and source areas associated with surface and
subsurface contamination at the sites. In doing so, the cleanup actions described in this ROD
“address current and potential risks to human health and the environment associated with the on-
base Priority 2a Sites. ' ‘ ' '

' The Priority 3 Operable Units are in the Site Inspection phase at this time. Ground water

contamination at 1S-4 and PS-10 will be investigated as part of the Priority 3 Operable Units. A
. ‘ROD for the Priority 3 Operable Units may be signed as early as 1999.
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6.0 SITE INVESTIGATION RESULTS

Since 1993 environmental samples (i.e., soil- -gas, soil, sedlment surface water, and ground water
samples) have been collected at the Prlonty 2a Sites during five separate sampling events. The
following is a brief discussion of activities conducted.

. March-April 1993--Activities included the installation of all soil borings and ground
water monitoring wells at PS-1, PS-5. PS-7, PS-10, and FT-2. A soil-gas survey
was conducted at PS-1 to assess the extent of subsurface fuel contamination.
A geophysical survey was conducted at PS-5 to assess the extent of phase-
separated hydrocarbons observed during the LFI removal action. A sump
assessment. including the collection of sediment and water samples was .

~completed at 1S-3. A sump assessment was performed at PS-7 to evaluate

hydraulic characteristics of the shallow aquifer at the site. The'fi eld staff collected
'(excludlng QA/QC samples) 161 soil/sediment, 24 water, and 187 soil gas
samples.

. July 1993--Activities included the installation of ground water monitoring wells and
the removal of petroleum contaminated soil at IS-4. Additional soil samples were -
collected at SW-11 to assess metals contamination in shallow soil. The second
-quarterly ground water sampling was also conducted. The field staff collected
(excluding QA/QC samples) 27 soxl and 31 water samples. .

. October 1993--Activities included completion of soil borings as part of the
‘corrective action (see  Section 2.23.8) and the third quarterly ground water .
sampling. The field staff collected (excludlng QA/QC samples) 57 soil and 36
water samples '

. January 1994--Activities included the fourth and final round of quarterly ground

' water sampling. The field staﬁ collected (excludmg QA/QC samples) 34 water‘
samples :

e March 1994—Activities (principally the collection of surface soil samples at PS-10

to determine concentrations of volatile organic compounds [VOC] and petroleum)
“had decreased because of volatilization or natural degradation. The field staff
collected (excluding QA/QC samples) 3 soil samples. :

Samples collected during these activities were sent for laboratory analyses. Resuits were
evaluated to determine nature and extent of contamlnatlon and to perform human heaith and
ecological risk assessments.

Basewid_e natural background levels for metals in soil were determined using 30 soil. samples
from uncontaminated sites at Fairchild AFB. The data were fitted to either a normal or lognormal
distribution pér Ecology guidance. (Ecology 1992). The natural background level was assumed
~ to be the 95% upper tolerance limit for the 90th percentile of the data. For non-detection data,

[P | 61 " FINAL - 29 SEPTEMBER 1995




' half the detection limit was substituted for the raw data. 'Outliers more than four standard

deviations from the mean were excluded from the data set. Site specific natural background
levels were also determined at PS-1, SW-11, and FT-2 using a smaller number of samples
collected near the sites. Basewide natural background levels for dissolved and total metals in
ground water were determmed using 21 ground water samples. Methodology for calculating
ground water natural background levels was the ‘same as for sail.

The maximum concentratlons of chemlcals detected during the LF! and Rl at the Priority 2a Sites
were compared to screening levels to determine which chemicals would be evaluated in the risk

assessment (see Appendix A). The screening levels were Washington State MTCA Method B
‘cleanup levels, chemical-specific Risk Based Screening Levels (RBSLs), and, where appropriate,

natural background levels. RBSLs used to select the chemicals of concern, were based on the

‘residential' exposure scenarios described in Risk Assessment Guidance for Superfund. Human

Health Evaluation Manual, Part B: Development of Risk-based Preliminary Hémediation Goals:
This is a more conservative approach than basing the RBSts on a commercial/industrial

. scenario. Maximum Contaminant Levels (MCLs) were also used to screen ground water
contaminants of concern. Chemicals measured at concentrations that exceeded a Method B

cleanup level or an RBSL and the ‘natural background levels (it available) were retained as

‘potential contaminants of concern. Chemicals that did not have Method B cleanup Ievels
-RBSLs, or natural background levels were also retained as potential contaminants of concern.

The potential for health effects associated with exposure to such chemicals cannot. however, be
quantified because their toxicity has not been determined. Exposure to such chemicals is not
necessarily without risk or hazard, the risk or hazard simply cannot be quantified.

Cancer risk aséeésme_n_ts and noncancer hazard assessments are used to estimate current and
future risk if a site is not cleaned up.’ As part of the remedial investigation, the Air Force prepared

- arisk and hazard assessment for each site to evaluate poténtial human health and environmental

risks resulting from exposure to site contamination.

The human‘ health risk-assessment for the Priority 2a sites estimated the potential for contracting

cancer ar other adverse health effects from residential and Air Force PersonneliContractor

(industrial) exposure scenarios to site contamination. Standard EPA default exposure

" assumptions were used to characterize.human'hea_lth risk for.a residential scenario and for an -
Air Force Personnel/Contractor (industrial) scenario.- The exposure assumptions for these

scenarios are described in EPA Region 10: Supplemental. Risk Assessment Guidance_for
Superfund (August 16, 1991). Calculation of the excess lifetime cancer risk and the noncancer
hazard for each Priority 2a site was based on the 95th percentile upper confidence limit on the

" arithmetic mean concentration for the Reasonable Maximum Exposure (RME) scenario. and on

the arithmetic mean for the average case scenario. This assessment uses reasonable
conservative assumptions to determine risk, such as daily exposure to contamination for 30
years.  The risk assessment also considers changes in uses of land or ground water that may

occur in the future. The range of acceptable risk for carcinogens, as stated in the NCP, is one _

additional chance in one million (1 x 106) to one additional chance in ten thousand (1 x 10'4)

The hazard assessment estimates risk for exposure to non-carcinogens. For non-carcinogens,
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acceptable levels are generally those to which the human population may be- exposed throughout
- a 30 year period without adverse health effects. Non-carcinogenic risks are estimated by -

- caleulating a Hazard Quotrent (HQ). Accordnng to both federal and state hazardous waste laws
an acceptable risk level for non-carcrnogens is a HQ value less than 1.0.

Several sources of uncertainty affect the estimates of excess lifetime cancer risk and noncancer
hazard as presented in the risk assessment. The sources are generally associated with:

. S_ampling and analysis of soil and ground water;

. Assigning the source of _co’ntamination;

. Exposure assumptions.A including estimstes of exposure point concentrations;

. Evaluation of the.toxicity of the contaminants of concern; and “

. Methods and assumptrons used to characterize the cancor risk and noncancer
hazard. :

Uncertainties associated with samphng and analysis include the inherent variability (standard
error) in the analysis. representativeness of the samples, sampling errors, and heterogeneity of
the sample matrix. - While the quality assurance/quallty control program used in .conducting the
sampling and analysrs serves to reduce errors, it can not eliminate all errors associated with
sampling and analysrs -

Simplifying assumptions were made about the environmental fate and transport "of the site
contamination. specifically, no contaminant loss: or transformation has or will occur. Thus, the
estimation .of exposure pomt concentratrons in the r|sk calculatuons is an addmonal source:of
potentral error.

The estimation of exposure requires many assumptions to describe potential exposure situations.
There are uncertainties regarding the likelihood of exposure, frequency -of contact with
contammated media, the concentration of contaminants at exposure points, and the time- period
of exposure. These then to simplify and approximate actual site conditions. In general, these
assumptions are intended to be conservative and yield an overestimate of the true risk or hazard.

The toxicological database is also a source of uncertainty. The EPA has outlined some of the
sources of uncertainty in Guidelines for Carcinogen Risk Assessment, Guidelines for the Health
Risk Assessment of Chemical Mixtures, and Risk Assessment Guidance for Superfund, Volume
1, Human Health Evaluation Manual, Part A, Interim Final. These sources include extrapolation
from high to low doses and from animals to humans; species, gender, age, and strain differences
in uptake. metabolism, organ distribution, and target site susceptibility; and human populatlon '
-variability with respect to diet, envnronment actrvrty patterns, and cultural factors -
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In the rlsk charactenzatlon the assumptron was-made that the total nsk of developmg cancer
from exposure to site contaminants is the sum of the risk attributed to each individual
contaminant. Likewise, the potential for the development of noncancer adverse effects is the sum - -
of the hazard quotients estimated for exposure to each individual contaminant. This approach
does not account for the possibility that chemicals act synergistically or antagonistically.

An ecological risk assessment was conducted to evaluate the potential'adverse impacts to plants
~and animals resulting from exposure to contamination associated with the Priority 2a Sites. The

. assessment investigated potential impacts to burrowing and ground-dwelling animals exposed

to surface and sub-surface soil contamination at the sites as well as impacts to wildlife exposed

to contaminated surface water and sediments. :

The following paragraphs summarize remedial investigation activities and the results of the risk
assessment at the Priority 2a Sites. Tables of analytical results and risk calculatlons are
presented in Appendrx A. Site Iocatnons are shown in Figure 1-1.

6.1 IS-3 RECIPROCATING ENGINE SHOP BUILDING 2150

IS-3 consusts of Butldung 2150, the former recrprocatmg engine test faculuty located in the upper
central portion of Fairchild AFB near Arnold Street between 2nd Avenue and 3rd Avenue. A site
plan is shown in Figure 6-1. The area of concern at IS-3 is a sump located in the basement of
Building 2150. ' ‘ : :

6.1.1 Background

Building 2150 was constructed in 1942 as part of the initial base construction. The structure was
specifically designed and built as a radial engine test facility and was used from 1942 until -
approximately 1956 to test gasoline-powered feciprocating aircraft engines. Since 1956, '
Building 2150 has been used for several purposes including entertainment, a communications
center, and for incineration of classified documents in Test Cell 3. More recently, the Air Force
used the building as a temporary..storage area for -polychlorinated biphenyl (PCB) laden
transformers during basewide PCB removal. Six large PCB-containing transformers originally
installed in the building were removed at that time. The transformers were stored in steel pans
to contain any spills or fluid leaks. A contractor completed removal of the PCB materials stored
in the building in 1991. Currently Building 2150 is locked and not in use. ’

During a site mspectlon a red, oily hqutd probably aircraft engine Iubncatrng oil, was observed
on the floor at several locations in the basement. Several small steel drums were found
.containing red, oily liquid. An 8.5 foot deep sump is located in the basement. Automatic pumps
installed in the sump had lifted sump water from the basement level into a storm sewer line
outside the building on the north side. The sump contained water during the investigation. The
source of the water was apparently floor drainage from connected floor drains although this
could not be conclusively proven There was no evidence to suggest |eakage from the sump to
ground water had occurred. :

FAFB\RODASEC-6.A00 ‘ 6-4 FINAL - 29 SEPTEMBER 1995




QOd'9-233S. 0084V 3 ]

S-9

§661 H38W31d3S 62 - TYNIY

DRAWING No. ROD~-IS3 -

« PARKING
Lot

ESTING BURONG

° 0 100
-—
SCALE ™ FEET

FAIRCHILD

'AIR FORCE BASE

| UNITED STATES AIR FORCE

FIGURE NO. 6-1

CIs-3
SITE PLAN




Previous IRP investigations reported one PCB (Aroclor-1260) in three samples collected from
. pooled oil on the basement floor ranging in concentration from 8.8 mg/kg to 44.0 mg/kg. PCBs
were not detected in oil collected from the steel drums.

6.1.2 Nafure and Extent of Contamination

- The remedial investigation focused on an assessment of the sump in Building 2150 as a possible
contaminant release point and its contents as a possible contamination source. All analytes
having the potential to be contaminants of concern are listed, along with their associated risk and
hazard, in site specific risk screening tables in Appendix A. In these tables. the maximum
concentrations of analytes detected on site during the LFl and Rl are compared to several
screening levels (for more information see introductory text in Section 6.0). Tables in Appendix A
also list frequency of analyte detections and average analyte concentrations.

6.1.2.1 Sump Assessment. No conclusions could be drawn from a review of
Building 2150 engineering drawings as to whether a connection exists between fioor drains and
the sump. The source of the water in the sump Is unknown, but may be due to roof leakage and
condensation. After pumping about one third of the liquid from the sump, exposed portions of
~ the sump walls were inspected for integrity. No breaches were visible. Basewide ground water
maps show ground water near Building 2150 at approximately 5 to 8 feet below the sump water
level. This difference instead indicates there is not a large leak from the sump to ground water
and ground water could not infiltrate into the sump. There is not sufficient-data. however, to
determine if sump water infiltrates to ground water through a very small leak or leaks
‘intermittently. :

$ 6.1.2.2 Sump Sediments. Analyses of the sump sediments.detected concentrations of
- fuel-related VOC, metals, and PCB. P-cymene, 1,4-dichlorobenzene, 1,2.4,-trimethylbenzene,
1.3,5-trimethylbenzene, toluene, ethylbenzene, and total xylenes were reported in the sump
sediment at concentrations below screening levels.

Metals d'éte'cted'above natural background levels included antimony, cadmium, chromium, lead,
and mercury. PCB (Aroclor-1254) was detected in the sump sediment at a maximum
concentration of 0.31 mg/kg. - -

6.1.2.3 Sump Water. Water removed from the sump contained VOC. SVOC, metals, and
PCB. The VOC detected were toluene. 1,4-dichlorobenzene, and 1,2 4-trichlorobenzene. The
only SVOC detected in the samples collected was bis(2-ethylhexyi)phthalate. This compound
is commonly found in environmental samples and has been documented as an artifact of sample
handling or laboratory methods. Metals analyses for sump water showed concentrations of lead
- and zinc above the high- normal ground water background levels. PCB as Aroclor-1242 was
" detected at a concentration of 0.21 pg/L, which is below the PCB MCL of 0.5 ug/L.
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6.1.3 Summary of Site Risks

For the purpose of completrng risk characterization, the Air Force assumed the sump leaks at

appreciable rates to the surroundrng soil and ground water. Based on this scenario, residential
exposure to ground water was evaluated. Air Force personnel and contractors are the only
receptor populations likely to become exposed to the contamination inside Building 2150. .

Therefore. the risk assessment focused on quantrfylng the risk to this receptor group from direct

exposure to water and sediments in the sump.

6.1.3.1 Contaminants of Concern. Six chemicals observed in the sump sediment were
identified as potential contaminants of concern: -lead, p-cymene, bis(2-ethylhexyl)phthalate,
PCB-1254, and 1,2,4- and 1,3,5-trimethylbenzerie. However, because of limited toxicity reference
data. health risks- or hazards could not be quantified for lead, p-cymene, or the
trimethylbenzenes. PCB-1254 and bis(2-ethylhexyl)phthalate exceeded a risk screening level
based on carcinogenicity and were retained as contaminants of concern in sump sedrments
Health risks and hazards were evaluated for these two compounds

The concentrations of lead and PCB-1242 in the sump water exceeded a risk screening level
concentration. The risk of health effects associated with exposure to lead cannot be quantified,
however. because EPA has not provided a reference dose or a slope factor with which to
quantify risk. The Air Force estimated the risk assocrated with exposure to PCB-1242 by the
drrnkrng water mgestron pathway.

- 6.1 .3.2 Human Health Risk Assessment. For site [S-3, current risk under the Air Force -
Personnel/Contractor scenario is principally  due to direct exposure to PCB-1254 in sump
sediments and ingestion of PCB-1242 in sump water. - The risk associated with exposure to

- PCB-1254 in sump sediments is 4 x 107 and the risk associated with ingestion of sump water

contamrng PCB-1242is 2x 10%. The cumulative risk for exposure to sump sediments and water
is 2 x 10™, which is within the acceptable range. The current hazard associated with exposure
to sump sediments under the same scenario is principally due to exposure to bis(2-

-ethylhexyl)phthalate. That hazard is 0.0002, which is below the screening threshold of 1.0. The

hazard. associated with exposure to sump water is not quantifiable because the ‘EPA has not -
published a reference dose for oral exposures to PCBs. All risks and hazards calculated for
Site 1S-3 are based on RME assumptions. If contaminants leaked to the subsurface soil or
ground water they would be diluted and the associated risk and hazard would be reduced.

6.1.3.3 Ecological Risk Assessment. There is no indication site ‘conditions are
impacting the wildlife' or plant communities. There is no apparent ecological risk to target =

~species at IS-3.

6.1.4 Conclusions
An assessment of the integrity of the sump indicated the possibility of a large leak of

contaminated sump water to ground water is extremely small, but the possibility of a small leak
does exist.

AFBVRODISEC6 700 | | 67 "~ FINAL - 29 SEPTEMBER 1995




The building is presently unoccupied and locked. ' Institutional controls limit access to contractors
or Aur Force personnel conducting site investigations. so the potential for direct contact with the
sump water and sediments by on-base residents and the general public is virtually non-existent. '
“The Air Force recommends draining the sump completely to visually inspect the integrity of the
sump walls and to determine if sump water is or has been in communication with ground water.
The Air Force is also reviewing plans to demolish this building, at which time soils surrounding
the sump will be sampled and anélyzed for PCB contamination. If cleanup levels are exceeded,

~ contaminated soils will be removed and d|sposed of in accordance with all applicable federal,
state. and Iocal regulatlons :

6.2  SITE IS-4, JET ENGINE TEST STAND, BUILDING 3000
: N : :
_Site 1S-4 is a former jet engine testing facility located south of the east end of the instrument
runway in the central eastern portion of the base. The site is inactive and all structures have
been razed. Currently, the site consists of former engine test cells, a storm water ditch that
trends to the east-northeast immediately north of the test stand, and a large rubble pile that
served as a blast shield during testing activities. A site map is presented as Figure 6-2. '

6.2.1 'Background

From 1953 to 1989, IS-4 was used for jet engine testing activities. Engine testing operations prior
to 1979 resulted-in uncontrolled releases of jet fuel to the fuel stand surface, a dry well. and an
oil water separator. After 1979, the Air Force reportedly used spill control procedures to contain
fuel releases and no longer used the dry well. :

Site investigations detected the presence of fuel residues in soils adjacent to the oil-water

separator. Petroleum was detected at concentrations up to 3,979 mg/kg in soils adjacent to the
dry well and up to 1,947 mg/kg in soils ad;acent to the southern test cell. Toluene, xylene,

- ethylbenzene. naphthalene. methylnaphthalene, and b:s(z-ethylhexyl)phthalate were also

- observed in soil samples. Ground water sampling yielded diesel range petroleum at a maximum

concentration of 3.0 mg/L from MW-192 in November 1992, and showed BTEX concentrations -
in all samples collected from this well. v : '

in July 1993, 1,060 'yds of petroleum-cohtaminated soil was excavated from the site and
transported to a thermal desorption facility for treatment. . -

6.2.2 Nature and Extent of Contamination -

Field activities included excavating a test pit, collecting surface soil samples, installing and
samphng soil borings, and installing and sampling shallow monitoring wells. = Approximately
1,800 yd of diesel range petroleum contaminated soil remains at the site (see Figure 6-2). ‘All
analytes having the potential to be contaminants of concern are listed, along with their
associated risk and hazard, in site specific risk screening tables in Appendix A. In these tables,
the maximum concentrations of analytes detected on site during the LFI and Rl are compared
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o Soil samples collected from the walls and fioor of the test pit yielded BTEX and a variety of

»

to several screenlng levels (for more mformatlon see lntroductory text in Sectlon 6. 0) Tables in
Appendix A also list frequency of analyte detections and average analyte concentrations. The
following sections summarize the results of remedial investigation sample analyses at Site S-4.

6.2.2.1 Soils. A total of 1,060 yd’ of petroleum-contaminated soils were excavated from
a test pit near the dry well during remedial investigation activities. The test pit identified the
eastern, northem, and partly the southern extent of vadose petroleum contamination. The
vertical extent of contamination is limited by a massive plastic clay layer, at a depth of
approxrmately five feet, that is promlnent across the site.

'Fleld screenmg for petrole,um showed petroleum residues ranging from 1 0 mg/kg to 2.000 |
mg/kg with higher concentrations near the dry well and near the southern portion of the test pit.

: substltuted ‘benzene compounds commonly found in jet fuel.
‘The maximum petroleum concentrations were observed immediately south of the former dry

well at concentrations up .to 4,800 mg/kg. Several VOCs, all of which are attnbutable to fuel
releases were detected in soils at concentratlons below screemng levels.

6.2.2.2 Grou'nd Water. The Air Force installed four monitoring wells in the shallow -
alluvial aquifer beneath the site and three monitoring wells in a deeper confined aquifer to =
assess the vertical migration of observed ground water contamination. Contaminants:present
in the shallow aquifer are limited to metals, diesel range petroleum, and two SVOCs.
Concentrations of zinc, cadmium, lead, and manganese were detected at concentrations
- exceeding natural background levels. Diesel range petroleum concentratlons ranged from 0.05
mg/L to 0.87 mg/L in ground water samples collected in March - 1993.- Bis(2-
‘ethylhexyl)phthalate and dimethylphthalate were the only SVOCs detected in ground water
beneath 1S-4.  Bis(2-ethylhexyl)phthalate and dimethylphthalate are common laboratory.
contaminants and their presence is considered an artifact of field or laboratory Cross -
contamlnatlon Still, these phthalates were retained for risk charactenzatlon

Analyses conducted on samples collected from wells in the deeper aqurfer ylelded
- concentrations of carbon tetrachloride in MW-214 and MW-216 ranging from 2.1 pg/L to 4.5
ug/L. In addition, carbon tetrachloride has been detected in ground water upgradient from the
site. Samples from deeper aquifer Well MW-214 also contained TCE at 1 pg/l.. Carbon
tetrachloride and TCE were not detected in any of the shallow aquifer monitor wells, nor in any
site soil samples. An unfiltered ground water sample collected in the shallow confined aquifer
using a hydropunch contained carbon tetrachloride at 6.6 ug/L. This data and the fact that the
shallow aquifer and the deep confined aquifer are-not in communication indicates that carbon
tetrachloride and TCE found in the deep aquifer is unrelated to 1S-4 site activity.

Metals detected above natural background levels in deeper aquifer ground Water include
cadmium, chromium, and zinc. Diesel range petroleum concentrations in deeper ground water
ranged from 0.53 mg/L to 0.87 mg/L. :
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- 6.2.2.3 Ditch Surface Soil and Surface Water. Soil and water samples collected from the
storm water ditch located immediately north of I1S-4 were used to assess possuble interaction
between surface water in the ditch and ground water in the vucmlty of IS-4

Results of the ditch samplmg show the presence of methylene chloride and metals lncludmg
cobalt, copper, manganese, and nicke! in ditch bank sediments. Methylene chloride is a common
laboratory contaminant. Metals detected in ditch surface water include arsenic, silver,
' manganese, lead, and zinc. However, there is no correlation between contaminants detected'in
the ditch and those detected in soil or ground water at 1S-4. ‘

6.2.3- Sumniary of Site Risks

Potential receptors to environmental contamination at IS-4 are Air Force personnel and contractors
conducting activities at the site. Because the site is within one.quarter of a mile of the flightline
and access to the area is monitored, only Air Force personnel and contractors have access to the
site. Given the remote location and the limited access, the Air Force concludes there is no realistic
exposure scenario for current base residents, visitors, or trespassers. However, exposures for
hypothetlcal future residents to current concentrations were evaluated..

Current exposure pathways at 1S-4 are limited_to ingestion or direct dermal contact with surface
~ water and contaminated soil.  The analytical data for soils at.IS-4 indicates VOC in soil are present

at concentrations well below their risk screening levels. Therefore, volatilization of chemicals in
the soil will be in only trace amounts and subsequent inhalation exposure is not considered a

complete exposure pathway.

6.2.3.1 Contaminants of Concern. Five metals and seven organic compounds were
retained as potential contaminants of concern for the risk assessment of {S-4 ground water. The
metals included arsenic, cadmium, chromium, lead, and manganese. The organic compounds
included benzene, carbon tetrachloride, bis(2-ethylhexyl)phthalate, ethylbenzene, toluene, total
xylenes, and 2-methylnaphthalene. - : -

Based on the maximum concentrations measured in soil, two metals.and four organic compounds -
were retained as potential contaminants of concern for the risk assessment of exposures to 1S-4
soils. The metals were cobalt and manganese. The organic compounds detected in soil are
presumed to be fuel components including sec-butylbenzene, n-propylbenzene, and.1,2;4- and
1,3.54trimethylbenzene. Risk or hazard assessments were not calculated on these four organi(:s
or on cobalt because there is no reference toxicity data for these compounds.

Based on the maximum concentrations measured in surface water, three metals were retained as
potential contaminants of concern for the risk assessment of 1S-4 surface water. These are

arsenic, chromium, and manganese.

6.2.3.2 Human Health Risk Assessment. For site iS-4, current risk, based on RME
- assumptions, under the Air Force Personnel/Contractor scenario is principally due to ingestion of
arsenic contaminated ground water and rounds up to 3 x 10 *. Hazard associated with exposure
to site ground water under the same scenario is 8 which is principally due to ingestion of
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manganese The ground water exposure pathway is mcomplete and may never exist given the
adequacy of the base water supply system. Ground water contamination will be addressed
under the Priority 3 Operable Unit. Hazard associated with exposure to site soil under the.
same scenario is 0.4 and'is due to lngestlon of manganese and petroleum. The soil exposure
hazard is at an acceptable level. These values do not include risk or hazard related to site
surface water because contamination in surface water is not related to this site. it was,
nevertheless _evaluated in the Rl and is presented in the tables in Appendix A; raising the
cumulative risk to 4 x 10, and cumulative hazard to 9. Risk assocuated ‘with exposure to

: petroleum contaminated soil can not be quantified.

_ 6.2.3.3 Ecologlcal Rlsk Assessment. The ecological risk to targ'etlspecles visiting the
site and the nearby ditch does not exceed acceptable levels. The ecological quotients for the
contaminants of concem are atleast two orders of magnitude less than one. o

6.2.4 Conclusions
Ground water contamination at IS-4 is not attributable to site activities. Ground waterv

contamination at this site will be addressed as part of the Priority 3 Operable Unit. ‘Because of
thlS. cleanup altematives were not evaluated for ground water.

_ There is no unacceptable risk or hazard associated. with exposure to soil at 1S-4. Petroleum
" contamination in soils: still present at the site exceeds Washington State cleanup levels. Also,
petroleum in soil could serve as a source for ground water contamination. For these reasons,

soil cleanup alternatives were evaluated.

6.3 SITE PS-1, BULK FUEL STORAGE AREA

PS-1 is the main bulk fuel storage facility at Fairchild AFB. Figure 1 -1 shows its location: 'Thev
site consists of four above ground fuel tanks, and their asphalt covered, bermed containment
areas. The four above ground tanks store approximately three million gallons of JP-4.

6.3.1 Background

PS-1 has been in operation for approximately 40 years. The four tanks, 2400, 2405, 2406, and
241 0, were built between 1952 and 1 960. Most fuel moves to and from the tank farm via
underground pipes. Delivery outlets are located along the rail siding and at the fuel truck
loading station on the southwest boundary. When the underground dlstnbutnon plpellnes are
not operating, trucks load fuel from PS-1 for delivery to the flightline.’

The Bulk Fuels Storage Area and supply pipeline to the flightline are monitored for leakage
through a combined effort of inventory control, pressure testing and tracer analysis. Inventory
of the fuel in the four tanks is conducted on a daily basis. The supply lines extending from the
tanks to the flightline are pressure tested on an annual basis and the last test was completed in
August, 1995. The testing procedure is outlined in AFM 85-16 and it requires the lines to be
pressurized to 1.5 times normal system pressure. The lines are also tested by means of tracer
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analysus Tracer Research Inc. has tested the lines in 1991, 1992, 1993 and most recently in
" August, 1995. a volatile tracer chemical is added to the fuel in he tanks and it is ailowed to
~ travel throughout the lines. All of this testing over the past few years has been satisfactory.

addition. new tank: bottoms have been installed in Tanks 1 and 4 and the design of new tank
bottoms for Tanks 2 and 3 is _complete The prolect will be ready to advertise in October 1995,

IRP actlvmes have been ongoing at.PS-1 since 1986. Samples from shallow monitoring wells
collected regularly from 1986 through 1991 yielded inconsistent concentrations of BTEX
constituents and other VOC. In 1990 Fairchild AFB personnel encountered petrofeum
- contaminated soil while installing a spill containment basin and tank near the fuel truck loading
rack. A soil sample yielded barium, ethylbenzene. xylenes and petroleum. The source of the
barium anomaly is unknown but it may be due to natural variations in soil composition. A ground
water sample from the excavation contained benzene and other BTEX constituents.

During previous IRP activities in November 1991, the Air Force installed four monitoring wells,

MW-194, MW-195. MW-196. and MW-197, into the shallow aquifer. Petroleum was detected at
~ the method detection limit in MW-197." Lead detected in unfiitered ground water samples was
 attributed to suspended sediment in the samples. not to contamination at the site,

In recent years. the Air Force has ddeumented evidence of three JP-4 relea'ses_' at PS-1:

. Release 1. At a fuel transfer pipeline south of storage tank 2406. The Fairchild
) AFB Liquid Fuels Department reported approximately 4,500 gallons were released
and 3.000 gallons recovered from-a 1990 leak (Mason 1991). '

. Release 2. At a fuel fransfef pipeline near Building 2404. During an excavation
. at PS-1. the Fairchild AFB Civil and Environmental Engineering (CEE) department
. unearthed soil contaminated by an estimated 2,000 gallons of JP-4 (Rosa 1992).

. Release 3. Under the road bed north of storage tank 2410. Dunng road
~ construction in 1993 the Fairchild AFB. CEE department unearthed JP-4
~ contaminated sosl (Rosa 1993)

6.3. 2 Nature and Extent of Contammatlon

The remedial investigation activities at PS-1 included a soil-gas survey, installing and sampling

soil borings, and installing and sampling shallow monitoring wells. Results of the remedial

investigation indicate approximately 37.900.yd3' of contaminated soil and 1.8 million gallons of -
contaminated ground water are present at PS-1. All analytes having the potential to be

contaminants of concern are listed, along with their associated risk and hazard. in site specific

risk screening tables in Appendix A. In these tables. the maximum concentrations of analytes.

detected on site during the LFI and Rl are compared to several screening levels (for more

information see introductory text in Section 6.0). Tables in Appendix A also list frequency of

‘analyte detections and average analyte concentrations. Figure 6-3 shows the extent of this

remaining contamination. '
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6.3.2.1 Subsurface Soils. -Numerous VOC and SVOC were detected in soil borings
surrounding the fuel truck loading pad. The borings in this area include B-12, B-12R, B-13, B-1 4,
B-15, the MW-208 boring, and B-208R. Most of the compounds detected are known constituents
of jet fuel. These include BTEX compounds, sec- butylbenzene p-cymene, naphthalene,
2-methyinaphthalene, n-propylbenzene. isopropylbenzene, 1,24- trrmethylbenzene and
1,3,5-trimethylbenzene.

Concentrations of diesel range petroleum as high as 9,185 mg/kg were detected in soils north
of the truck loading rack where fuel contamination was observed in 1990. Elsewhere across the
site diesel range petroleum concentrations ranged from 7.5 mg/kg to 3,500 mg/kg.

Analyses show all metals concentrations are generally below or near site-specific natural
_ background levels. A single detection of silver and cadmium in B-15 are the only occurrences
of metals substantially above natural background levels in soils at PS-1. These values are
attributable to natural variations in soil composition. Beryllium, manganese, and lead also
~ exceeded natural background but by only a small amount, and the lead exceedance is confined

| ~ to the LFl investigations. None of the Rl lead analyses exceeded background

. 6.3.2.2 Ground Water. In March 1993, the Air Force installed two monitoring wells,
“MW-207 and MW-208. With the exception of hexachlorobutadiene and two trichlorobenzene
isomers, the VOC and SVOC detected in ground water were recognized either as constituents
of JP-4 or degradation products of fuel constituents. Hexachlorobutadiene is a constituent of
hydraulic fluids and is a solvent for natural and synthetic rubber products. It has often been
observed in roadway runoff and may be a laboratory artifact. The two trichlorobenzene isomers
(1.2.3- and 1,2,4-) are common laboratory solvents and are also llkely laboratory artrfacts

Concentrations of petroleum in MW-208 ranged from 290 ug/t to 7,000 pg/L. The maximum
concentration observed in MW-207 was 160 pg/L. Arsenic, selenium, barium, and manganese,
were detected above natural background levels in fi ltered samples. The source of these metals
in ground water is not known. Operatlons at PS-1 would not have required these metals nor
caused them to accumulate ’

MW-196 and MW-208 were the only wells displaying contaminant concentrations exceeding state
ground water cleanup standards. Compounds detected in these wells include BTEX, petroleum,
and various fuel related VOCs. Benzene was detected at concentrations exceeding the MTCA
. Method A cleanup standard four times in MW-208 and once in MW-196. Arsenic, manganese -
and selenium concentrations were also present in filtered water samples coliected from these
wells. Contamination in MW-208 was attributable either to contaminant migration along a utility
corridor under the access throughway or from an undocumented release from the rail or truck
headers. Migration of contaminants may occur along this utility corridor or along a water line
which extends along the perimeter of the entire facility. Contamination in MW-196 is likely a
_ fesult of impacts from Release No. 2 which occurred after lnstallatlon of the well.
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' 6.3.3 Summary of Site Risk
Vadose zone contamination encountered during the remedial ‘investigation is present from the
surface to 10 feet deep and was not detected below the upper 2 feet of a clay layer that was

encountered across the site. ' This layer appears to prevent the downward mlgrauon of fuel
res:dues - :

Under present conditions, ekposure to Site PS-1 greundjwater is unlikely. Tne base water
supply is drawn from a source approximately ten miles from the base and is unaffected by
contaminants in PS-1 ground water.

One -current use receptor group was identified for PS-1: Air Force personnel and contractors.
Other current receptor groups considered in this baseline risk assessment, on-base residents,
base visitors, and trespassers were not evaluated for PS-1. However, exposures for
hypothetical future residents to current concentrations were evaluated. The site is fenced with
barbed wire and distant from areas where these receptor groups might be found.

6.3.3.1 Contaminants of Concern. For soil samples, the maximum concentration of
beryllium exceeded risk screening levels and state soil cleanup levels that apply to this site.
Manganese was retained as a potential contaminant of concern because it exceeded state
‘cleanup levels and natural background Ievels Therefore berylllum and manganese were
* - evaluated in the risk assessment.-

- Seven volatile organic compounds were retained as potential contaminants of concern for PS-1
soils. All VOC detected in soil at PS-1 were at concentrations below their respective risk
screening levels. Sec4butylben’zene n-butylbenzene, p-cymene, 2—methylnapﬁthalene n-
propylbenzene, 1,2,4-triméthylbenzene, and 1,3,5-trimethylbenzene were retained as potential
contaminants of concern. These compounds are known constituents of refined fuel. In addition

to these VOC compounds, petroleum hydrocarbons mixtures were detected in soil at a

.maximum concentration of 9 185 mg/kg :

For ground water samples, the concentrations of arsenic, barium, beryllium, manganese, and
nickel exceeded their risk screening levels; however, the concentrations of barium, beryllium
and nickel were lower than natural background levels and were not retained for further -
‘evaluation. Arsenic, Manganese, and selenium exceeded natural background levels and were
retamed for further evaluatlon '

Benzene, ethylbenzene, hexachlorobutadiene, isopropylbenzene, 1,2,4-trichloro-benzene, and

xylenes exceeded their risk screening levels and were retained as potential contaminants of
concem. [n addition, sec-butylbenzene, p-cymene, 2-methyl-naphthalene, n-propylbenzene,

. 1,2,3-trichlorobenzene, 1,2,4-trimethylbenzene -and 1,3,5-trimethylbenzene were retained as
potential contaminants of concemn. With the exception of hexachlorobutadiene and the two
* trichlorobenzene isomers, all of the organic compounds retained as potential contaminants of

concern are recogmzed as either constituents of refined fuels or degradation products of fuel
constituents. :
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6.3.3.2 Human Health Risk Assessment. For site PS-1, current risks, based on RME
assumptions, under the Air Force Personnel/Contractor scenario are pnncnpally due to ingestion
of benzene and arsenic contaminated ground water and round up to 1 x 103, Current hazards
under the same scenario are principally due to ingestion of manganese and -arsenic
contaminated ground water and round up to 12. Exposure to soils results in a risk of 2 x 107,
and a hazard of 4 x 10°, both below screening thresholds. Risk associated with petroleum
contamination can not be _quantmed The noncancer hazard and cancer risk associated with the
ground water ingestion pathway are hypothetical and are based on possible future use of ground
water containing contaminants at current concentrations. There currently are no residents at site
PS-1 and the shallow water-bearing unit is not used as a domestic water supply.

6.3.3.3 Ecological Risk Assessment. There is no apparent ecological risk associated
with conditions at PS-1. The ecological hazard quotient for benzene is between 0.3 and 0.4. The
quotients of the other contaminants of concern are at least an order of magnitude less than one.

6.3.4 Conclusions
There is no unacceptable risk or hazard associated with exposure to PS-1 soil. Evaluation of the

soils cont_amination-at the site shows the state cleanup level for petroleum in soil is exceeded.
For this reason. soil cleanup alternatives were evaluated.

' lngestvon of contaminated ground water is the pnncnpal source of unacceptable cancer risk for

the industrial exposure scenarios. In addition, the maximum benzene concentration significantly
exceeds the MCL of 5 ug/L. and concentrations of petroleum exceed state cleanup standards

. for ground water. For these reasons. ground water cleanup alternatives were evaluated.

6.4  SITE PS-5, FUEL OIL STORAGE TANK AT WHERRY HOUSING

Site PS-5 is located in the west-central portion of FéirchildAFB along the eastern edge of the
Wherry Housing Area, an on-base family housing development. The location of the site is shown
in Figure 1-1; a site plan is presented as Figure 6-4. : '

6.4.1 Background

The source of observed environmental contamination is a 20,000-galion above ground steel

storage tank previously locatéd at the site. The Air Force removed the tank in 1985. During its

operational lifetime, the tank stored No. 2 heating oil for on-base residences. Soil and ground

water contamination is attributed to uncontrolled releases of heatmg oil to the ground andto a
dry wel| located at the former fuel loading p!atform :

Previous IRP investigations confirmed fuel residues were present in soils and ground water at the
site. - Petroleum concentrations up to 21,644 mg/kg in soil were-detected. A total BTEX
concentration of 8.6 ug/L was detected in ground water samples collected from monitoring wells
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at the site. In 1992 the Arr Force proceeded with an rndependent removal action rnvolvrng the
excavation and offsite treatment of approximately 850 yd of petroleum-contaminated soil. The
removal actron'successfully removed the majority of vadose zone contamination from the site.

6.4.2 Nature and Extent of Contamination

This section presents a detailed discussion of the individual field activities conducted at PS-5
during the remedial investigation. Approximately 185 yd3 of contaminated soil and 11,210
gallons of mildly contaminated ground water remain at PS-5. All analytes having the potential
to be contaminants of concern are listed. along with-their associated risk and hazard, in site
specific risk screening tables in Appendix A. In these tables, the maximum concentrations of
analytes detected on site during the LFI and RI are compared to several screening levels (for
“more information see introductory text in Section 6.0). Tables in Appendix A also list frequency
of analyte detections and average analyte concentrations. Figure 6-4 shows the estimated extent
of this remaining contamination. ' 4 o :

16.4.2.1 Geophysical Survey. The Air Force performed a terrain conductivity survey to -
-assess the lateral extent of the phase- separated hydrocarbons observed during the rndependent
removal action. A’low conductlvrty anomaly observed on the west side of Offut Street extended
~ beneath the street and occupied a small area on the east side of the street, The anomaly
suggested a layer of phase-separated hydrocarbons. An intrusive investigation: desig'ned to -
evaluate this anomaly foundno evidence of hydrocarbon contamination in waters or soils.

6.4.2.2 Subsurface Sorls Diesel range petro!eum was detected in soils at 342 mg/kg
in B-47, one of the five bonngs installed at this site. Samples from B-48 submitted for laboratory
" analyses yrelded VOC at concentrations ranging from 0.033 ‘ma/kg (chlorobenzene) to
0.066 mg/kg (1.1 dichloroethane). These data were rejected, however. due to laboratory quality
failures. There was no evidence PS-5 represents a source for chlorinated organic compounds.

Field observations. boring logs. and laboratory analyses indicate soil contamination remaining
at PS-5 is limited to the capillary fringe portion of the soil profile and is confined to the area
immediately south of the former source area. No evrdence of fuel saturated soils was observed
dunng soil boring activities. '

'6.4.2.3 Ground Water. Diesel range petroleum concentrations were detected in all four
existing wells at the site at concentrations ranging from 0.06 to 1.8 mg/L during spnng and
summer of 1993. Later sampling did not detect diesel range petroleum.

VOC in ground water are limited to substituted benzene co.mpound,s found in two wells. Low
concentrations of sec-butylbenzene. isopropylbenzene, and 1,3,5- trimethylbenzene were
reported in one well during the summer and fall of 1993, and sec-butylbenzene was detected '
slightly above detection limits in another well in the fall ot 1993. These compounds are directly
attributable to fuel residues. Concentrations of aluminum, arsenic; cadmium, chromium, copper.
iron, lead, manganese and zinc were detected in ground water above natural background Ievels
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6.4.3 Summary of Site Risks "

The independent removal action successfully removed the majority of fuel cqntaminated soils.
Contaminated soils remaining at the site are found in a thin (less than'12 inch), stratigraphic layer
" between 8 and 10 feet deep. The nature of the overlying soils (massive, arganic-rich loam). -
significantly restricts the movement of volatile compounds. This reduces the potential for
volatization to the atmosphere, unless exeavatidn activities expose remaining contamination.

Potential current receptors to environmental contamination at PS-5 are Air Force personnel and
contractors, on-base residents, trespassers, and visitors to the site. Exposures for hypothetical
- future residents were also evaluated at current concentrations. Evaluations of migration ‘
pathways show that fuel residues in soil. ground water. and air-are the only exposure pathways
applicable to PS-5.-

~ 6.4.3.1 Contaminants of Concern. Companng maximum  soil contammatlon
concentrations to screening levels shows diesel range petroleum as the only potential
contaminant of concern. Samples from the side wall of the removal action excavation yielded
a maximum of 6,700 mg/kg of diesel range petroleum. Although this concentration exceeds the
state cleanup standard itis representatlve of a smalil area only

'Comparison' of the maximum concentrations of contaminants in grodndwater revealed five metals
and four organic compounds exceedmg state cleanup levels or risk screening levels. Arsenic,
cadmium, chromium, lead, and manganese were the metals identified as potential contaminants
of concern. Among the organic compounds, benzene, sec- butylbenzene 1.3, S-trimethyibenzene,
and xylenes were identified as potential contaminants of concern. Heating oil No. 2 was also
-identified as a potentual contammant of concern.

6 4.3.2 Human Heaith Risk Assessment. For site PS- 5, current risk and hazard, based
on RME assumptions, under the residential exposure scenario can be calculated only for ground
water exposure. For site PS-5, current calculable risks and hazards under the residential
‘exposure. scenario are pnncnpally due to ingestion of manganese and arsenic contammated B
ground water and round up to values equivalent to the site cumulative values of 1'x 10™ for risk
and 30 for hazard. Both risk and hazard associated with exposure to PS-5 ground water exceed
acceptable levels. At present ground water exposure pathways are incomplete and may never’
exist given the adequacy of the base water supply system. It is not possible to quantnfy the risk
for petroleum contammated soil and ground water. : :

6’4 3.3 Ecologlcal Risk Assessmenrt Based on the nature and extent of observed
contamination and potential exposure pathways, the Air Force concludes there is no apparent
ecological risk to target species at PS-5. :

6.4.4 Conclusions -

- ln'gestion of manganese and arsenic contaminated gro'und water is the prineipal source of

unacceptable risk and hazard at PS-5. But under present conditions, exposure to Site PS-5
ground water is unlikely. The base water supply is drawn from a source approximately ten miles
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from the base and is unaffected by contaminants in PS-5 ground water. However, concentrations
of petroleum in soil and ground water exceed state cleanup levels and petroleum contaminated
soil is a potential source of ground water contamination. ‘Therefore. soil and- ground water
cleanup alternatives were evaluated.

6.5 SITE PS-7, DEEP CREEK STEAM PLANT, BUILDING 1350

Site PS-7 is located in the south central portion of Fairchild AFB and is part of the Air Force
Survival School. A site location map is provided in Figure 1-1. The site formerly used two 12,000
~gallon and one 500 gallon UST that supplied fuel to the Deep Creek Steam Plant in Building
1350. A site plan for PS-7 is presented in Figure 6-5. o

6.5.1 Background

- Contaminants of concern at PS-7 are residual constituents of No. 6 and No. 2 fuel oil. Two
12,000 gallon USTs were used to store No. 6 oil that fueled the two steam plant boilers located
inside Building 1350. A 500 gallon UST stored No. 2 fuel oil for preheating the boilers. Prior to
1982. waste solvents from maintenance activities at Fairchild AFB were added to the larger USTs
and burned with the No. 6 oil. In 1988. the Air Force converted the boilers to burn No. 2 fuel oil
exclusively. This conversion included the installation of a 10,000 galion above ground tank, and
removed the UST system from service. During the history of the steam plant. Fairchild AFB
personnel observed fuel oil and ground water seeping through cracks in the steam plant
subgrade foundation:

IRP investigations COnducted between October 1986 and June 1989 included the installation and
sampling of eight soil borings and three ground water monitoring wells. Results of sampling -
reported the presence of petroleum contamifation in soil at'concentrations up to 1.439 mg/kg.
Ground water analyses did not detect the presence of petroleum cohtamination.

In 1992, the Air Force conducted an independent removal action at PS-7 that involved the closure
and removal of the three USTs. During the removal action, the Air Force contractor excavated
approxnmately 400 yd3 .of petroleum-contaminated soil. .Samples.collected during the removal
action indicate petroleum concentrations above the state cleanup level of 200 mg/kg are still
' present along the northern edge of Building 1350 and along the western edge of the former UST
excavation. The maximum petroleum concentration. 8326 mg/kg, was detected at a depth of .5
feet in the southwest corner of the excavatlon

- 6.5.2 Natu_re and Exient of Con_tamination

The remedial investigation at PS-7 included installing and sampling three ground water
monitoring wells to determine the presence or absence of petroleum residues in ground water.
Three pre-existing monitoring wells were also sampled. The remedial lnvestlgatlon determined
approximately 60 yd3 of petroleum contaminated soil and 84,000 gallons of petroleum
contaminated ground water are still present at PS-7. All analytes having the potential to be
contaminants of concern are listed, along with their associated risk and hazard, in site specific
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risk screening tables in Appendix A. In these tables. the maximum concentrations of analytes
‘detected on site dunng the LFl -and Rl are compared to several screenlng levels (for more -
information see introductory. text in Section 6. 0). Tables in Appendlx A aiso list frequency of
‘analyte detections and average analyte concentratlons Fagure 6-5 shows the estimated extent
of this remaunlng contamination. ’

6.5.2.1 .Ground Water. The Air Force installed three monitoring wells to assess
petroleum contamination in the shallow aquifer at PS-7. Ground water samples were collected
from the three new wells and from three existing monitoring wells (MW-71 MW-72 and MW-73)
quarterly for one year. commencing in April 1993.

Chloroform was detected in wells MW-71, MW-73, and MW-204 at a maximum concentration of
7.5 pg/L. Bromodichloromethane was detected in MW-71 in October 1993 and in MW-71, MW-73, -
and MW-205 in January 1993. In all cases, bromodichloromethane was detected with chloroform.
These two compounds may originate from the chlorinated water supply used to irrigate the lawns
at this site. . Chlorination of potable water is known to produce both of these compounds. Other
VOC detected in ground water samples included naphthalene 1,2,4- tnmethylbenzene 1.4-
dichlorobenzene and 1.2, 3-tnchlorobenzene

SVQOC detected in the ground water samples included bis(2-ethylhexyl)phtha!ate. benzyl alcohol,
and 2-methylphenol at maximum concentrations of 14 ug/L, 30 pg/L. and 21 pg/L, respectively.

Petroleum detected in ground water samples from MW-206 at a maximum concentration of
2.300 pg/L in October 1993. Petroleum was also detected in October 1993 in wells MW-72 at
-3.200 pg/L-and in MW-73 at 1.200 pg/L. No petroleum was detected i |n the April 1993, July 1993,
or January 1994 ground water samples from these wells

_ ‘No metals above natura! background levels were detected in any ground water samples.
6.5.3 Summary of Site Risks

The sources of contamination (the two 12,000-gallon UST containing No. 6 fuel oil and the 500
gallon UST containing No. 2 fuel oil) have been removed and contaminated soil remediated at
PS-7. Although some contaminated soil does remain on the site, No. 6 fuel oil is immobile in the
environment and is not expected to migrate from the source area. No. 6 fuel oil has not been
detected in ground water collected from wells on the site, except at MW-206 and only during the
October 1993 sampling activity. No petroleum was detected from this we|l during the next
-sampling round.

No. 6 fuel oil has an extremely low.volatility, so air is not considered as a migration pathway. The
site is covered with clean fill. asphalt. and buildings; therefore, contaminated dust and the venting
- of any volatile compounds from the subsurface soil is negligible. '
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| Because the resrdual petroleum contamrnatron is several feet below ground surface contact with

» this residue is limited to Air Force personnel or contractors performing excavations at the site.
~ However, exposures for hypothetical future residents to current concentratlons were also
evaluated

6.5.3.1 Contaminants of Concern. Chioroform and bromadichioromethane detected
in the ground water may originate from the chlorinated potable water supply used for irrigating
the lawn or from leaky water pipes at PS-7. Process information and the history of operations
at PS-7 does not indicate any other sources for these compounds. They are carcinogens,
however, so they were included as potential contaminants of concern. o

- The concentrations of manganese in ground water exceed the risk screening level, but did not
exceed natural background levels. Manganese was not considered a concern at PS-7 because
_its concentration was well below basewide natural background levels. Petroleum in ground water
is a contaminant of concern. However, the risk from exposure to petroleum is not quantifiable.

iRP inVestigations indicate that components of No. 6 fuel oil are the only contaminants present
in soil. During the independent removal action conducted in 1992, soil. samples detected fuel
constituents ranging in concentration from 400 to 8,326 mg/kg. Although toxicity parameters do
not exist for No. 6 fuel oil, it was mcluded .as a potential contaminant of concern and was
~ evaluated for noncancer hazard.- ' :

6.5.3.2 Human Health Risk Assessment. For site PS-7, current risk and hazard based
on RME assumptions, under the Air Force Personnel/Contractor scenario can be calculated only
for ground water exposure. For site PS-7, current calculable risks: and hazards under the Air
- Force Personnel/Contractor scenario are principally due to ingestion of chloroform and
bromodichloromethane contamrnated ground water and round up to 3 x 107 for risk and 4x 10™
for hazard. Neither of these values exceeds screening thresholds. Risk assocrated with
petroleum contaminated soil and ground water can not be quantified. -

6.5.3.3 Ecological Risk Assessment. Site PS-7 does not provide good habitat for
wrldlrfe There are no contaminants of concern nor complete exposure pathways to target :
specres or plant communmes at the site. Because there is no evidence the site impacts target
species or plant communities, there is no apparent ecological risk at PS-7, and ecological
, quotlents were not developed.

6.5.4 Conclusions

Under present conditions, exposure to ground water at PS-7 is unlikely. The base water supply
is drawn from a source approximately ten miles from the base and is unaffected by contaminants
in PS-7 ground water. The Air Force is reviewing plans to demalish Building 1350, at which time
steps would be taken to manage and dispose of the remaining petroleum contaminated soil in
- accordance with all applicable federal, state, and local regulations.
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Evaluation of the remaining soil and ground water contamination at PS-7 shows there are no
exceedances of risk or hazard screening thresholds. Petroleum concentrations in soil and
ground water exceed state cleanup levels. .and since petroleum contaminated soil is a potential
source of ground water contamination. soil and ground water cleanup alternatives were
evaluated. '

6.6  SITE PS-10, FUEL TRUCK MAINTENANCE FACILITY, BUILDING 1060

PS-10 is located on the west side of Fairchild AFB, south of the fuel truck maintenance shop
(Building 1060). north of Parallel Taxiway 1, and northeast of Priority 1b SW-1. The location of
PS-10 is shown on Figure 1-1. The source of contamination at PS-10 is an unlined drainage
ditch that begins approximately 100 feet south of Building 1060. There is visible evidence of
petroleum contamination along the ditch. A site plan for PS-10 is shown in Figure 6-6.

6.6.1 Background

B'uilding 1060 was constructed in- 1959 to house a liquid oxygen/nitrogen produétion facility. It
was later converted to a corrosion control paint shop in 1973. Liquid wastes were discharged
* to floor drains inside Building 1060 and to the grate-covered concrete channel in the adjacent
- parking lot. The drains and the concrete channel discharge to an oil/water separator located .
south of Building1060. Overfiow from the oil/water separator flowed into an unlined drainage
ditch designed to convey overflow to the base storm water system. The chemicals discharged
to the ditch were mostly lubricating oils and mdustnal cleaners

Since 1981.. Building 1060 has sefrved as a fuel truck maintenance facility. In.1987. the discharge
line from the oil/water separator to the drainage ditch was disconnected and discharge was
routed to an underground collection tank Shallow soil samples collected in and adjacent to the
ditch in October 1990 contained TCE at concentrations ranging from 6.0 ug/L to 8.7 ug/L.

Five surface soil samples collected near the oil/water separator in 1991 exhibited petroleum -
hydrocarbon contamination ranging from 1,602 mg/kg to 14,911 mg/kg. TCE and other vOC
were detected in three of the samples ranging from .0.01 ‘mg/kg to 56.8 mg/kg. The highest
concentrations of VOC were detected in the.sample collected closest to the oil-water separator.
Cadmium, lead. chromium, thallium. and zinc were all present in surface samples at
concentrations exceeding natural background levels: both cadmium and thalhum were detected
at concentratlons above regulatory levels.

Petroleum concentratlons in three borings (B-17. B-18, B-19) ranged from 33, 223 mg/kg at the
- surface to 73 mg/kg at 6 feet. TCE and other VOC ailso were detected in the samples. TCE
levels ranged from 581.1 mg/kg at the surface to 0.2 mg/kg at 6 feet. SVOC. including -
2,4-dimethylphenol. 2-methylphenol, and 2-methyinaphthalene, were detected at 54.8 mg/kg,
62.5 mg/kg, and 0.238 mg/kg, respectively, with the highest levels detected in surface samples
(less than 6 inches below the surface). Bis(2-ethyihexyl)phthalate was detected in eight of eleven
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soil samples ranging from 0.2to 13.4 mg/kg. Thallium was the only metal detected above natural
background levels in samples from these borings. Sampling results suggest TCE contamination

“in site soil is due to discharges of liquid mdustnal waste from the Bunldlng 1060 oil/water
separator. The RCRA waste code for TCE is FOO1.- '

6.6.2 Nature and Extent_of contamin'ation

The Air Force installed monitoring wells and soil borings, and collected soil and ground water
samples as part of the remedial investigation at PS-10. Based on mformation gathered during
this remedial investigation, The Air Force estimates approximately 67 yd of TCE and 600 yd3 of
petroleum contaminated soil remain in the ditch at PS-10. All analytes having the potential to be
contaminants of concern are listed, along with their associated risk and hazard, in site specific
risk screening tables in Appendix A. In these tables, the maximum concentrations of analytes
-detected on site during the LFI and Rl are compared to several screening levels (for more
information see introductory text in Section 6.0). Tables in Appendix A also list frequency of
analyte detections and average analyte concentratlons anure 6-6 shows the estimated extent
of this contammatnon

6.6.2.1 Seismic Survey. The Air Force conducted a seismic refraction survey to better
assess the depth and configuration of the basalt bedrock surface encountered-during monitoring
well installation. Interpretation of well logs in combination with .results of the seismic survey
identified three major stratigraphic layers: (1) an alluvial veneer rangmg from 0 to 45 feet thick;
(2) a highly weathered basalt rubble with intermixed sands and silts; and (3) basalt bedrock. A
scour channel in the bedrock generates a change in alluvial thickness of 35 feet over a horizontal
distance of 50 feet. Unconfined ground water is seasonally present in the alluvium. Confined
ground water occurs in-the bottom portion of the weathered basalt layer. 'Contacts between
 stratigraphic layers act as barriers to_the vertical migration of ground water.”

. 6.6.2.2 Subsurface Soils. Five soil borings (B-16 through B-20) were installed at PS-10
in March 1993. Five additional borings (B-16R through B-20R) were drilled at PS-10 in
October 1993. ' ‘

VOC contamination occurs primarily at a depth of 6 to 10 feet and most pft_en is concentrated
at a depth of 6 to 8 feet. Known fuel constituents and their degradation byproducts including
ethyibenzene, toluene, xylenes. t-butylbenzene, naphthalene, p-cymene. 1,2,4-trimethylbenzene.:
and 1.3.5-trimethylbenzene are present above detection limits. Methylene chloride was observed
at a maximum concentration of 0.02 mg/kg. and 1,1-dichloroethene was observed at a maximum
concentration of 0.13 mg/kg. Methylene chloride is a common laboratory contaminant. TCE was
not detected in soil samples collected in 1993, only in soils in 1991.

Petroleum were observed in all borings except B-20. Petroleum concentrations appear close to
the surface with concentrations up to 4,140 mg/kg in soils at B-18, and decrease with depth to
about 4 feet. Below 4 feet deep, petroleum was not detected in soils. The “highest
concentrations of petroleum were detected in surface soils collected during the 1991
investigation. ’
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Metals above natural background levels were observed at a depth of 6 to 10 feet deep in B-16
through B-20. These conceritrations, however, approximate natural background levels. Cobatt
and lead slightly exceed their respective natural background levels. Metals concentrations above
natural background levels were not observed in any other depth intervals except at B-16 where
cadmium, chromium, and copper were detected from the surface to 2 feet deep at concentrations

exceeding twice natural background levels. '

~ Thallium was detected in 'the three soil borings and several surface soil samples collected in
1991, but not during subsequent sampling events using more sophisticated analytical methods.
This suggests thallium detected during this previous IRP investigation may be due to spectral
interference from alumlnum a common occurrence for the analysrs used during the 1991
rnvestlgatlon -

- 6.6.2.3 Surface Soils. Three surface soil samples were collected from the surface
depression in March 1994 to assess if TCE and petroleum concentrations had decreased since
the -earlier surface sampling events. TCE concentrations were measured at 73.2 mg/kg,
5.36 mg/kg. and 65.0 mg/kg. Petroleum concentrations were 15,000 mg/kg, 36.000 mg/kg, and
32,000 mg/kg. Comparison.of these results with the earlier analyses are inconclusive as to the
natural degradation of TCE and petroleum in surface soil at PS-10. :

6 6.2.4 Ground Water. The Air Force constructed three ground water monitoring wells
(MW- -201, “MW-202 ‘and MW-203) at PS-10. MW-165 was installed during previous IRP
investigations at Priority 1 Site SW-1. -

TCE and cis-1,2-dichloroethene were detected in samples collected. from MW-201 and MW-202
at concentrations above the MCL of 5 ug/L and 70 ug/L. respectively. Maximum concentrations
. were 410 pg/L in MW-201 and 830 ug/L in MW-202. These compounds were also detected in
‘MW-165, but at much lower concentrations. Trans-1.2- dichloroethene, another degradation
by-product of TCE, was observed in the MW-201 sample collected in July 1993 at a concentratron
of 3.0 pg/L. :

Bis(2:ethylhexyl)phthalate was the only SVOC detected during ground water sampling. it was -
detected at a concentration of 24 pg/L in the MW-202 sample from April 1993. -Petroleumn was -
not detected in ground water samples above laboratory detection limits. No metals (total or
dissolved) were detected above natural background levels. -

6.6.3 Summary of Site Rlsks

The resuits of the IRP investigations indicate TCE and several degradatlon by- products are
concentrated in the soil in the surface depression adjacent to the former discharge line and
drarnage ditch. Cis-1 2-d|chloroethene was detected at a maximum depth of 6 to 8 feet deep.
Petroleum were detected along the entire extent of the drainage ditch, but are mainly
concentrated in surface and near surface soils (less than 2 feet deep). Petroleum were not
detected in ground water at PS-10, but future migration to ground water is possible.
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~ The potential exists for release of contamlnants into air if contaminated soils are dlsturbed The -
- concentration of contaminants in the soil are Iow therefore. air does not appear to be a primary
mlgratnon pathway

PS-10 is located next to the flightline in a light industrial zone that is fenced with barbed wire and
routinely patrolled by Air Force Security. Access to the site is limited to Air Force personnel and

contractors. There are no residential areas adjacent to PS-10 and no other attractions that might
induce trespassers or visitors to the site. Therefore. Air Force personnel and contractors are the
only receptor group that will be evaluated for the current use scenario. However, exposures for
hypothetical future residents were also evaluated

6.6.3.1 Contaminants of Concern, Four metals and eight organic compounds were
retained as potential contaminants of concern for soil at PS-10. Cobalt and lead slightly
exceeded their respective natural background levels. Manganese exceeded the state cleanup
level and the natural background levels. Thallium exceeded the state soil cleanup level, the risk
screening Ievel for noncancer effects. and the 'natural background Ievels. '

Organic compounds identified as potential contaminants of concern for soil are t-butylbenzene
p-cymene, petroleum, and 1,2,4-and 1,3, 5-tnmethylbenzene There are no screening criteria for
these compounds and risks associated with exposures can not be quantlﬁed because there is
no toxicity data. Other organic compounds identified as contaminants of concern include
bis(2-ethythexyl)phthalate which exceeded the risk screening level for carcinogenicity, TCE which
exceeded the state cleanup level and the risk screening level for carcihogenicity. :

One metal and four organic compounds were identified as potential contaminants of concern in
* the ground water at PS-10. Cadmium was present at a concentration that slightly exceeded the
risk screening ievel for noncancer effects. Cis-1,2-Dichloroethene exceeded the MCL, state
ground water cleanup level, and the risk screening level for noncancer effects. Bis(2-ethylhexyl)
phthalate and TCE exceeded their respective MCLs. state cleanup levels, and risk screening
levels for carcinogenicity. Sec- butylbenzene was identified based on the lack of screening-
concentration levels.

-6.6.3.2 Human Health Risk Assessment. For site PS-10, current-hazard, based on RME
assumptions, under the Air Force Personnel/Contractor scenario-are principally due to ingestion
of manganese and thallium contaminated soils creating a hazard that rounds up to 0.2, which
is below the screening threshold. Current cumulative risk under the same scenario is _Gpnncipally
due to ingestion of TCE contaminated soil creating a risk that rounds up to 1 x 107, which is.
within the acceptable range. These values do not include risk or hazard related to snte ground

water. because contamination in ground water will be evaluated under the Priority 3 Operable

Unit. It was, nevertheless, evaluated in the Rl and is presented in the tables in Appendix A. Risk
due to exposure to petroleum contaminated soil can not be quantified '

6.6.3.3 Ecblogical Risk Assessment. The ecological quotients for target species -

exposed to the contaminants ‘of concern are at least an order of magnitude less. than 1.0.
Therefore. the ecological risk to target species at the site is'not a concern.
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6.6.4  Conclusions

Under present conditions. exposure to PS-10 ground water is unlikely. The base water supply
is drawn from a source approximately ten miles from the base and is unaffected by contaminants
in PS-10 ground water. Petroleum and TCE contamination in soils at PS-10 may volatilize to the -
ambient air or leach to ground water. Petroleum was not detected in ground water at PS-10, but
future migration to ground water is possible. TCE was detected in site ground water. Ground -
~ water contamination at PS-10 will be addressed under the Priority 3 Operable Unit. -

The results of the risk assessment indicate exposure to TCE contaminated soil at PS-10 does not
.pose an unacceptable risk or hazard. The maximum petroleum and TCE concentrations in ditch
soils significantly exceeds their state cleanup levels, and petroleum and TCE in soil could serve
as a source for ground water contam|nat|on For these reasons, soil cleanup alternatnves were
- evaluated. :

. 6.7 SITE SW-11, FORMER AlRCRAFT RECLAMATION YAHD AT WHERRY '

Site SW-11 is located in the north central portion of Fairchild AFB southwest of Buuldlng 2245,
A location map is provided in Figure 1-1. Currently, the site consists of a park (_Warnor Park) and
recreational area. Formerly, this area served'as an aircraft salvage and reclamation facility. A
. site map is presented in Figure 6-7. '

6.7.1 .Background

A_thorough search of available records found no mention of any potential contamination at
SW-11.. Aerial photographs show the site was an active salvage yard from approximately 1945
through 1958. Approximately 10% of the former salvage yard site is currently covered with grass; '
' -90% of the site surface is unvegetated consisting of packed soil and fill material. '

Investigations in 1991 at SW-11 included a geophysical survey, six test pits, and collection of soil
samples. The first three test pits were excavated to determine if debris was buried at SW-11.

The last three test pits were excavated to investigate anomalies in the geophysical survey resuits.
While excavating the test pits, scattered pieces of metallic debris were observed protrudmg
through the excavated soil surface across the site. -

Samples collected from soails in a utility trench dug around the perimeter of the site contained
silver, banum cadmium, anttmony, thallium, zmc and lead above natural background levels.

An assessment of engine valves removed from the excavations concluded the valves present a

potential safety hazard because some of the valves contain 10to 15 grams of elemental sodium
- which reacts violently if exposed to water.
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No site specific ground water investigations were performed during any previous investigations
at SW-11. Ground water was not encountered in any of the test pits or boreholes. Regional
mapping indicates depth to ground water is approximately 17 feet, Because of the low knobility
of metal contamination and lack of apparent soil contamination at depth ground water was not
consudered a source or pathway for metals contamination.

6.7.2 . Nature and Extent of Contamination

The remedial investigation field activities at SW- 1 1 included installing and samphng hand augered
soil borings. All analytes having the potential to be contaminants of concern are listed, along
with their associated risk and hazard, in site specific risk screening tables in Appendix A. In
these tables, the maximum concentrations of analytes detected on site during the LFl and Rl are
compared to several screening levels (for more information see introductory text in Section 6.0).
Tables in Appendix A also list frequency of analyte detectlons and average analyte '
concentratlons

.. 6.7.2.1 Soils. Activities in March 1993 at SW-11 included installation of ten shallow soil
- borings and collection of soil samples. In July 1993, four borings were re-drilled adjacent to the
original boring locations. Soil samples were collected continuously at 1/2-foot intervals to a
depth of 3.5 t0 4.0 feet. Debris was encountered in several of these borings including wire mesh -
material and scraps of metal, and pea-sized shards of'oxidized metals.

Arsenic, cadmium, chromium, cobalt, copper. lead, and nickel detected at concentrations above
local natural background leveis were the contaminants of initial concern at this site. -The
maximum concentrations of these metals were detected in B-30 and B-32 with concentrations
-above state cleanup levels for arsenic, cadmium, chromium, and lead observed in B-25, B-26,
'B-27, B-28, B-30, and B-32. Samples collected near the surface (0.0 to 0.5 feet) contain the most
metallic debris, but these soils consist of hard packed fill material. The least contaminated
interval is between 1.5 feet and 2 feet deep. The deepest interval shows an intermediate level

~of contamination. High concentrations of metals are often associated with metallic debris
" observed in soil samples. ' ‘

Analysis of samples by particle size showed metals contamination preferentially adheres to fine
grained sediment particles less than 53 um in diameter. Chromium and lead show the strongest
tendency to adhere to this potentially respirable sediment fraction, followed by cadmium and
copper. Arsenic, cobalt, and nickel show no strong grain size preference.

' To determine the ability of contaminants to leach into the vadose zone or into ground water, soil
sampling was extended several feet below the deepest observed debris. If contaminant leaching
were consequential, high concentrations of metals would be expected in the soil column
immediately beneath the near surface debris layer. The lack of cadmium, chromium, and lead
contamination in soil samples between 1.5 feet and 2 feet suggests leaching of these
constituents is not significant. Leachability tests performed showed less than 0.1% of metals
would leach from the soil column, even in saturated conditions. : '
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With the exception of thallium, metal concentrations detected durin'g the remedial investigation -
were consistent with those found during previous IRP investigations. Evidence suggests the ICP
thallium detections were due to analytlcal mterference and are lmely representative of aluminum
concentration.

6.7.3 Summary of Site Risks"

| Because of the low moblhty of metals contamination and the lack of apparent soil contamination

at depth. ground water is not considered a source or pathway for metals contamlnatlon

Most of the year. the prevalllng wind at Fairchild AFB is from the southwest with an average
annual wind speed of 6 to 10 miles per hour. During the winter months wind is typically from the

‘east-northeast. Calm conditions occur approximately 20% of the year. Maximum exposure to

fugitive dust from SW-11 is expected to occur down wind, i.e., northeast and to a lesser extent
west-southwest. from the site. Approximately 10% of SW-11 is covered with turf grass which
reduces fugitive dust emissions. Runoff from the site flows toward the adjacent streets and is
collected in storm drains. In addition. the upper portions consist of hard packed fill material

which does not generate excessive dust.

Because soil contamination is ‘generally greatest near the surface and because SW- 11 is located
in an area easily accessible, the potential receptor groups mclude Air Force personnel,
contractors. on-base residents. visitors, and trespassers. :

6.7.3.1 Contaminants of Concern. No solvenits, fuels, or other organic compounds or
mixtures were identified as potential contaminants of concern during site scoping activities.
Therefore. analysis of soil samples was limited to metals. Ground water was not ldentlﬁed as a
media of concern and was not evaluated during this mvestlgatlon

- Four metais were identified as potential contaminants of concern.. Arsenic exceeded the risk

screening level based on carcinogenicity and the state cleanup level. Cadmium exceeded the
risk screening level based on noncancer effects and the state cleanup level. Copper exceeded
the risk screening level based on noncancer effects. Lead exceeded the site natural background
levels and the basewide natural background levels. Lead also exceeded the screening level EPA
has established for cleanup of residential areas, 400-mg/kg. :

6.7.3.2 Human Health Risk Assessment. For site SW-11, current risk and hazard are
principally due to ingestion of arsenic and cadmium contaminated soil. Based on RME
assumptions. under the Air Force Personnel/Contractor scenario, cumulative site risk and hazard

are 2 x 10 and 0.09, respectively, both of which are in or below the acceptable range.

The hard packed nature of the unvegetated surface soil impedes the exposure process by which
all of these risks are generated.

6.7.3.3 Ecological Risk Assessment. There is no significant ecologncal risk from
contaminants of concern to target species at SW-11.
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:_6.7.4 Conclusions

The physical hazard from sharp metallic debris in the soils is considered a complete exposure
pathway even though the metallic debris at SW-11 lies beneath a layer of hard packed fill.
Additional hazards are aircraft engine valves containing metallic sodium, distributed from near
the surface to several feet below ground level. The sodium in the valves represerits a physical
hazard if exposed to moisture because elemental sodium reacts- violently with water.
Investigation of the valves indicates they are slowly corroding in the subsurface where the sodium
would be released siowly and react harmlessly. ‘ '

Because there is no unacceptable risk or hazard. there is no exposure to metals contamination,
~and the contamination consists largely of fragments. shards, and particles of metallic debris, no
remedial action to address chemical hazards is necessary. In.order to reduce the possibility of
human contact with the physical hazards at the site (metallic debris and elemental sodium), the
Air Force will consider covering the site with several inches of topsoil and establishing turf grass..
Institutional controls wm further restrict site actmty to prevent or oversee intrusive activity.

6.8  SITE FT-2, FORMER FIRE TRAINING AREA-

The site is a former fire training area located on the east side of Fairchild AFB, south of

‘abandoned Taxiway No. 10, west of the current fire training area. and north of the Weapons
Storage Area. The site is currently inactive. The most conspicuous feature near FT-2 is a large

~ pile of asphalt debris left over from runway construction in 1958. A wind sock Iocated at the
edge of the taxlway is a site landmark. Figure 1- 1 shows the site Iocatlon :

6.8.1 Background

Previous IRP investigations completed in 1991 identified stained and discolored soil, petroleum
odors, and areas of suppressed vegetation at the FT-2 Site. Further studies confirmed the
presence of petroleum contaminated soils beneath the largest area of suppressed vegetation.
Interviews with Air Force personnel familiar with the site and review of historic documentation
conﬂrmed this area was used for fire training actlvmes during the 1950s and 1960s.

Partiauy buried metallic debris was visibie on the south side of the site, including fragments of

steel matting used for temporary runway surfaces, aircraft parts (apparent air-foil and fuselage

sections), and metal scraps. A terrain conductivity survey was performed to determine the extent -
of this debris. It identified buried metallic objects which were later identified as metal debris, a

corroded and collapsed steel barrel, and steel wire during test pit exCavations.

Soil samples collected dunng 1991 contamed residues of AVGAS and JP-4 (BTEX, dnesel range
petroleum and lead), and metallic debns from engines and aircrafts.
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6.8.2 Nature and Extent of Contamination

- The remedial investigation at FT-2 included installing shallow monitoring wells, drilling soil
borings. collecting ground water samples. and collecting surface and subsurface soil samples.
Investigation results identified approximately 5,600 yd” of petroleum contaminated soil and
176,000 gallons of petroleum contaminated ground water present at the site. The highest
chemical concentrations in soil were located in the suppressed vegetation zones in the center
of the site. All analytes having the potential to be contaminants of concern are listed, along with-
their associated risk and hazard, in site specific risk screening tables in Appendix A. In these.
tables. the maximum concentrations of analytes detected on site during the LFI and Rl are
compared to several screening leveis (for more information see introductory text in Section 6.0).
Tables in Appendix A also list frequency of analyte detections and average analyte
concentrations. Figure 6-8 shows the extent of subsurface fuel residue contamination identified
at FT-2.

6.8.2.1 Subsurface Soils. Eight soil borings, B-21 through B-23 and B-35 through B-39,
were installed in March 1993. Six additional borings (B-22R, B- 23R B-35R, B-38R, B- 39R and
B-45R) were drilled in October 1933.

A variety o_f BTEX and refined fuel residues were' detected in soil borings at the site. These
residues included n-butylbenzene, sec-butylbenzene, p-cymene, 2-methyinaphthalene, n-
‘propylbenzene. 1,2, 4-tnmethylbenzene and 1,3,5-trimethylbenzene. Chlorinated hydrocarbons
including methylene chloride, . TCE. 1,1-dichloroethane, cis-1,2-dichloroethene, and
pentachlorophenol. These compounds were attributed to flammable materials used for fire
training exercises. Maximum concentrations of these compounds were detected in soils within
‘and near the suppressed vegetation zones.

SVOC associated with fuel residues were detected in B-45R soils. These included 3,4-
- methylphenol. naphthalene. and 2- methylnaphthalene “This boring lies in the center of the largest
: suppressed vegetation zone. :

in several borings, metals were detected at concentrations greater than site natural background
levels. With the exception of vanadium, a fuel oil additive, metals above site natural- background
levels are mostly near the soil surface. The predominance of metals in surface soil is a result of
‘historic activities which have littered the site with a variety of metallic debris. Metals attributed
to this debris include aluminum, barium. cadmium, chrom:um cobalt, copper. iron, lead,
magnesium. molybdenum. and zinc.

Fuel residues are the largest contaminant source in subsurface soils at FT-2, and the largest
" source for ground water contamination. Petroleum and fuel residues were measured in B-23,
B-36. B-37, and B-45R.- Concentrations are highest in B-45R in the center of a suppressed
vegetation zone where a maximum concentration of 4,500 mg/kg was observed. Figure 6-8
shows extents of remaining petroleum contamination in soil at the site. The width of this

contaminated zone is also defined by surface expression of fuel residues described in the next
section. :
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6.8.2.2 Surface Soils. Ten surface soil samples were collected at FT-2, six within the

o suppressed vegetation zone (S-08, S-08, S-10, S-11, S-12, and S-13) and four from the

_surrounding area (S-04, $-05, S-06, and S-07). Several VOC were detected at low concentrations
at each location. Compounds detected included BTEX and refined fuel residues seen elsewhere
at FT-2. Chlorinated hydrocarbons detected included methylene chloride, 1 2—d|chlorobenzene
and 1.2 dlchloroethane

Pentachlorophenol, the only SVOC detected. was present in"S-11 at a ‘concentration of
1.28 mg/kg. One of its known uses is as a wood preservative. Its source is unknown; however,
this chemical, like the VOCs found at the site, may be present in some flammable materials used
for flre tralnmg exercises.

Fuel residues were present above regulatory levels in several surface sail samples concentrations
ranging from 472 mg/kg to 5,398 mg/kg. These detections all occurred wrthln the suppressed
vegetation zones. .

. Metals with concentrations above site natural background. levels were detected in all surface
- samples except sample S-07 and background samples $-27, §-28, S-29, and S$-30. Specific
metals include aluminum, cadmium. chromium, copper, lead, nickel, silver, and zinc. Their
presence is attributed to old airplane parts that litter FT-2. No vanadium was detected above
natural background levels in surface soils. indicating this metal is associated with the subsurface -
fuel residue contamination. Maximum metal concentrations are in the suppressed vegetatlon
zones. Concentrations in surface sorls decrease outsrde thls zone.

Analysis of samples by particle size showed metals contamination preferentially adheres to fine
‘grained sediment particles less than 53 um in diameter. Metals of concern which show- the
strongest tendency to adhere to this potentially respirable sediment fraction include cadmlum ‘
‘chromium, copper, lead and zinc. '

6.8.2.3 Ground Water. The Air Force installed four momtorlng wells MW-208, MW-209.
MW-210, and MW-211, during remedial investigation activities. Most contaminants found in
ground water from these wells were attributed to flammable materials used for fire tralnmg
exercises. These materials include petroleum products derived from leaded aviation gas, jet fuel,
and chlorinated solvents found in flammable materials. Carbon tetrachloride was detected in
MW-209 during three separate samplmg events and at low concentrations (under 2 pg/L).
presence in this up gradrent well indicates this contamination is from another source west ol
FT-2.

- Contaminants detected in well MW-211 were dimethylphthalate (20 pg/L) (a plasticizer used in

resins and lacquers) and petroleum fuel residues (22,000 pg/L). This petroleum value could not
be verified, however, due to mrssmg analytical laboratory data.
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Several solvent and fuel related VOCs were detected in downgradient wells MW-210 and MW-212
during all sampling events. VOCs detected included sec-butylbenzene. 1,1-dichloroethylene,
“1.1-dichloroethane, “and cis-1,2-dichloroethylene. Concentrations were close to the 2.0 pg/L
detectlon limit tor all compounds except cis-1.2-dichloroethylene. which ranged trom 6.0 ug/L to
31 ug/L.

Dissolved metals were detected above natural background levels in the two downgradieht wells,
MW-210 and MW- 212. Manganese. iron. lead, and nickel were reported in MW-210 ground water,
and silver and zinc were detected in MW-212 ground water. Manganese corcentrations ranged
from 1.84 mg/L to 2.39 mg/L, well above the natural background level of 0.11 mg/L. The other
metals were found at concentrations close to natural background levels.

6.8.3 Summary of Site Risks

kaely exposure scenarios to contaminants in FT-2 soil and ground water lnclude inhalation of
dust. ingestion of SOI|S or ground water, and inhalation of volatiles in ground water. -

There are no permanent surface water features at FT-2. Runoff from the site can occur during
periods of rainfall or snow meit; however, relatlvely flat topography and vegetation of the site
‘serve to maximize infiltration and minimize runoff. Any runoff from the site would be expected -
- to flow southeast toward the Weapon Storage Area. '

The potential exists for release of contaminants into air if contaminated soils are disturbed. Most
of the year, the prevailing wind is from the southwest with an average annual wind speed of 6

’ ©to 10 miles per Hour. During the winter months wind is typically from the east-northeast. . Calm

conditions occur approximately 20% of the year. Maximum exposure to fugitive dust from FT 2
is expected to occur in ad]acent unoccupied grassy areas located down wind.

Soil contaminants that leach to ground water mugrate eastward as mdlcated by detectlons of
~ metals and some VOC in downgradient wells. However, ground water at FT-2 is not currently -
.. used.as a water _supply source so current_ ground water exposure scenarios were not evaluated

Access to the site is currently limited to Air Force personnel and contractors -There are no
resudentlal areas adjacent to FT-2 and no other attraction that might induce trespassers or visitors
to the site. Therefore, Air Force personnel and contractors are the only receptor group that were
evaluated for the current use scenario. However, exposures for hypothetlcal future residents
were also evaluated

6.8.3.1 Contaminants of Concern. Three metals and nine organic compounds were
retained as potential contaminants of concern in soils. Cobalt exceeded the natural background
levels, copper exceeded the risk screening level for noncancer effects, and lead exceeded natural
background levels. Cobalt and lead do not, however. have toxicity values with which to estimate
noncancer hazard or cancer risk. Copper was retained as a contaminant of concern. Of the
organic compounds, eight were considered potential contaminants of concern based on the lack
of state cleanup levels, risk screening levels, and natural background levels. The noncancer
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' hazard and cancer risk cannot be quantified for these chemicals. Pentachloropheno!, however,
was measured at a maximum concentration that exceeded the risk screening level based on
- carcinogenicity, therefore it was evaluated as a contaminant of concern.

One metal, three organic compounds, and petroleum were retained as potential contaminants
of concern in ground water. Manganese was present at a maximum concentration that exceeded
both the state cleanup level and the risk screening level for noncancer effects as well as its
natural background levels. Carbon tetrachloride and 1,1-dichloroethylene exceeded both their
Method B cleanup levels and risk screening levels for carcinogenicity. These thrée chemicals
were carried through the risk assessment as contaminants of concern. Sec-butylbenzene was
identified based on the lack of screening concentration levels. Although toxicity parameters do
- not exist for petroleum, it was included as a potential contaminant of concern and was evaluated
.for noncancer hazard. |

6.8.3.2 Human Health Risk Assessment. For site FT-2, current risk, based on RME
assumptions. under the Air Force Personnel/Contractor scenario is principally due to ingestion
of 1 1—dlchloroethene and carbon tetrachionde contaminated ground water and rounds up to
2 x 10, Current hazard under the same scenario is. principally due to ingestion of manganese
contammated ground water and rounds up to 4. Risk associated with ingestion of ground water
is within the acceptable range, while hazard associated with ingestion of ground water exceeds
acceptabie levels. At present. the ground water pathway is not complete and may never be given
the adequacy of the base water supply system. Calculable site values for risk and hazard related
to soil are due to ingestion of contaminated soil and amount to 1 x 107 for risk and 1 x 10~ for
hazard. Risk and hazard associated with ingestion of soil are below screening thresholds Risk

associated with petroleum contamination can not be quantifi ed '

6.8.3.3 Ecological Risk Assessment. There is no unacceptable ecological risk from
contaminants of concern to target species at Site FT-2.

6.8.4 Conclusions

There is no unacceptable calculable risk or hazard associated with FT-2 soil. Petroleum levels
exceeded the state cleanup standard for soils, and contaminated soils could potentially serve as
a source of ground water contamination. For these reasons soil cleanup altematlves were
evaluated. :

There is no unacceptable calculable risk -associated with FT -2 ground water. Manganese
contamination in ground water yields a hazard index of 4, but is expected to decrease in parallel
with petroleum degradation. Petroleum concentrations in ground water currently exceed the state
cleanup level of 1,000 ug/L. For thls reason, ground water cleanup alternatives were evaluated. -
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7.0 REMEDIAL ACTION OBJECTIVES |

During the RI contaminants were identified and retained as contaminants of concern for each
Priority 2a site subject to the LFl. Potential contaminants of concern were selected based on -
their RBSLs (HQ > 0.1 orrisk > 1 x 1077 for soil and HQ > 1 orrisk > 1 x 10 for ground water)
and whether their maximum concentrations exceed MTCA Methods A or B, MCLs, or high normal

background concentrations. When the risk assessment was completed preliminary contaminants

of concern were selected based on the contaminants exceeding HQ of 1, and risk exceeding
1x 10‘6, and whether their maximum concentrations exceed MTCA Method B or Method A limits,

" or MCLs. Finally, to establish final contaminants of concern, EPA, Ecology, and the Air Force

conducted a risk management screening on preliminary contaminants of cancern. A complete
discussion of risk management decisions made for Priority 2a sites is presented in Appendix C.

Remedial Action Objectives (RAOs) are established to protect human health, public welfare, and
the environment from potential hazards posed by final contaminants of concern at any given site.
The RAOs for a given media are the same for all Priority 2a sites. :

Remedial Action Objectives for Ground Water (Applicable to Sites PS-1, PS-5, PS-‘)’, and FT-2):
. To pfevent ‘ingestion, inhalation, and dermél contact with final ground water

contaminants of concern on-site or off-site with cancer risk in excess of 1 x 10®
or non-cancer HQ of 1, or concentrations in excess of MCLs or MTCA cleanup -

levels.’

. To remediate’ corﬁaminated grdund water to a safe level for off-site’ human
consumption. o

. ~ To prevent migration of contaminated ground water above cleanup levels into

uncontaminated zones.
Remedial Action Objéé’tives for Soils (Applicable to Sites 1S-4, PS-1, PS-5, PS-7, PS-10, and FT-2):
+ - Toprevent inge_stidn, inhalation of dusts and airborne contaminated particles, and
dermal contact with final soil contaminants of concern on-site or off-site with
cancer risk in excess of 1 x 10® or non-cancer hazard of 1, or concentrations in

excess of MTCA cleanup levels.

X To remediate contaminated soil to a level that is protective of human health and
“the environment. ' ' '

« . To prevent migration of final contaminants of concern to ground water.

t
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7.1 DEVELOPMENT OF CLEANUP LEVELS

Site 1S-3: The results of the risk assessment indicate there would be no unacceptable risks to
human health posed by éxposure to the water or sediments in the sump. However, because
the sediments contain PCBs above the MTCA Method B soil cleanup level of 0.1 3 mg/Kg, and

- because some uncertainty remains about the possibility of past releases of contaminants from

the sump into the surrounding soils, the Air force is planning to remove the remaining water and
sediment from :the sump. In addition, when the building is demolished, the Air Force will
analyze soils surrounding the sump for PCB contamination. If contamination is found, the
- affected soils will be treated or disposed of in accordance w:th all applicable federal state, and
local regulatlons

Sites 1S-4, PS-1, PS-5, PS-7, and FT-2: The results of the risk assessment indicate that there
would. be no unacceptable risks to -human health posed by exposure to the final soil
~ contaminants of concern at these sites. However, soils contaminated with petroleum which

-could serve as a source of ground water contamination remain at 1S-4. Additionally, petroleum
is present at Sites PS-1, PS-5, PS-7 and FT-2 in both soil and ground water at concentrations
‘that exceed the MTCA Method A cleanup level of 200 mg/Kg. At site PS-1, benzene was found
in ground wate"r at levels above the MCL of 5 pg/L, and with cancer risk of 1x10*.

The followmg cleanup levels have been selected for cleanup actlons at Sites 1S-4, PS 1, PS-5,
PS- 7 and FT- 2

e The cleanup level for petroleum contaminated soil at Sites 1S-4, PS-1, PS-5, PS-7,
.and FT-2, based on MTCA Method A, is 200 mg/Kg.

e The cleanl.lplevel _for'petroleum contaminated ground water at Sites PS-1, PS-S,
' ,PS-7 and FT-2, based on MTCA Method A, is 1,000 ug/L. '

e The cleanup level for benzene contamlnated ground water at Site PS-1, based on
MCLs, is§ ug/L

. ro

Site PS-10: The results of the risk assessment indicate there is a cancer risk of 1 x 10° due to
TCE contamlnated soil at the site. Also, soil contaminated with petroleum i is present at the site
and could. serve as a source of ground water contammatlon

e The fol_lowing cleanup levels have been selected for cleanup action at Site PS-10:

. ‘The cleanup level for petroleum contaminated sonl at Slte PS- 10 based on MTCA
Method A, is 200 mg/Kg. :

e The cleahup level for TCE contaminated soil at Site PS-10, based on MTCA Method
B, is 91 mg/Kg. ' v
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Site SW-11: Because the Air Force considers the buried debris at this site a physical and not
a chemical hazard. a risk assessment for chemical exposures was not performed. Although
some contaminants were detected at the site at concentrations above their cleanup levels, they
are in the form of metal aircraft parts and fragments found in the 'soil', and don't represent a
chemical threat to human health or the environment. Consequently, no cleanup action objectives
have been established for Site SW-11. and it is not discussed further. in the proposed plan.

EAFBVOOSEC7 AOD ' - 7.3 " FINAL - 29 SEPTEMBER 1995




THIS PAGE INTENTIONALLY LEFT BLANK

| cweroosecrroo - 7-4 FINAL - 29 SEPTEMBER 1995




8.0 SUMMARY OF ALTERNATIVES

A range of cleanup alternatives was initially identified in the feasibility study. These alternatives
were evaluated based on effectiveness, implementability, and cost.” Based on the initial
screening, the most promising alternatives were developed into site-specific final alternatives that
were then subjected to a detailed analysis. The following is a list of the nine criteria for
evaluating cleanup alternatives. These criteria are discussed in greater detail in Section 9.0.

. Overall Protection of Human Heaith and Environment:
«. ~ Compliance with State and Federal Regulations;
.. Long-term Effectiveness and Permanence; -
. Reduction of Toxicity, Mobility, or Volume Through Treatment;
e ‘Short-term Effectiveness: -
Y implementability;
e Cost (Net Present Value);
e State Acceptance: and
e Community Acceptance. -

81 NOACTION .

The "No Action" alternative was considered for ground water at PS-1, PS-5, PS-7, and FT-2. This
alternative was considered for soil at 1S-4, PS-1, PS-5, PS-7, PS-10, and FT-2.

The NCP requires the "No Action” alternative be evaluated at every site to establish a baseline

for combarison. This alternative involves conducting no further actions at the site. In the case

of petroleum contamination, natural microbial biodegradation or physical weathering is expected

to occur. Eventually the concentration of petroleum hydroc_'arbon contamination may reduce. to
- the point where state or federal based remedial action objectives are achieved.

8.2  INSTITUTIONAL CONTROLS AND MONITORING

Institutional controls and monitoring was considered for ground water at PS-1, PS-5, PS-7, and
FT-2. This alternative was considered for soil at IS-4, PS-1, PS-5, PS-7, PS-10, and FT-2.

Institutional controls are non-engineering remedial mechanisms that may be used to prevent
exposure to contaminants remaining at hazardous waste sites at concentrations above health-risk
levels. Section 300.430 of the NCP states that institutional controls (1) may be used to -
supplement engineering controls as appropriate to prevent or limit exposure to contaminated
sites, (2) may be used during the conduct of the RI/FS or implementation of a response action
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~ personnel are protected from contamination. These include Work Clearance Permits, and base

and, where necessary, as a component of a final remedy, and (3) should not be substituted-for
active response measures as the sole remedy unless such measures are determined not to be
practicable. While institutional controls will typically be used in conjunction with engineering

controls ‘as part of a remedial action, they may be the only means available to achieve
protection of human health and the environment.

At Fairchild AFB, there -are two principal institutional control mechanisms through which
planning (both in civilian administrative processes as well as military administrative processes).

The first mechanism to preserve the safety of personnel with respect to contaminationi is the
Work Clearance Permit. No digging below two inches can be undertaken without a Work
Clearance Permit, and the Work Clearance Permit triggers several other review processes
which include base civil engineering and environmental review. The Work Clearance Permit
also prevents the installation of any new wells W|ihout the review process. This review process :
includes the following activities: :

1) 'The Air Force has implemented ‘Instruction 32-1031, which Fairchild AFB
' complied with by issuing Regulation 85-1. Regulation 85-1 requires all base
personnel and contractors to complete a Work Clearance Permit (Air Force Form
103) to gain authorization to commence. any act:vuty WhICh results is uncovenng :
earth below two mches

2) The permitting process requires the permittee to first review utility maps and then
proceed to gain clearance from several base engineering groups (such as Base
Communications, - Electrical Shop, Cathodic Protection, the Fire Department,
‘Underground Cable, and several other departments) including the Environmental
Flight. The Environmental Flight would alert the permittee of any potential
environmental hazards. In addition, the permittee is required to review maps
obtained from the Drafting Element. Sites with environmental hazards are
plotted on these maps. In this manner, the permittee has a two fold notice of the
potential for hazardous environmental condmons on any glven site. '

The second mechanism is administrative instruments within the base planning process. These
are typically referred to as Base Comprehensive Plans or Base Master Plans. At Fairchild, the
particular instrument that will directly oversee these IRP sites is the Fairchild Air Force Base
Commander's Summary. This plan details the base's long-range, comprehensive approach to
_ directing its evolution and solving facility and community needs. It sets forth solutions and
priorities for development of the Fairchild community and protection of the Fairchild
neighborhood through establishing various development constraints. Development constraints
‘include building constraints and environmental constraints, both of which include environmental
aspects. Building constraints include protective allowances for historical sites, noise regulation,
and establishment of safety zones. Environmental constraints specifically control development
around IRP sites, landfills, and potential wetlands. The Base Commander's Summary serves a
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~function similar to land use plannin'g and zonihg activities in civilian communities, and contains -
. controls specifically designed to prevent development or communlty interaction with IRP sites
until after remednal actlons are completed.

In the event of base closure, future use activities are protected at military bases through civilian
administrative processes and base planning instruments. Civilian administrative processes.
designed to ensure protection of human health and the environment include conformance with
the National Environmental Policy Act (NEPA) For examp!e development projects are required
to go through the NEPA process. An environmental impact statement is required for significant. -
projects (an environmental assessment for smaller projects) and identifies historical use and
“potential contamination related to the site proposed for development. In real estate transactions
owners are required to reveal any known or potential environmental contamination related to the
site. Thus outside of the base planning process, there are administrative processes whlch assist
in protectmg the pubhc from exposure to contamlnatlon

If the base should be closed in the future, the- need for additional characterization and remedial
action to address site-related contamination will be reevaluated by the ‘Air Force, EPA, and
‘Ecology in conjunction with the Community Environmental Response Facilitation Act. The Air
Force. EPA, and Ecology may consider deed restrictions precluding the site from residential or
‘agricultural uses. If deed restrictions were determined to be necessary, they would be
implemented prior to transfer of the site property to any -other entities. -

Monitoring is*incorporated with institutional controls as a mechanism to observe the decrease
in contamination over time and to detect evidence of migration. It is incorporated at all sites
where environmental media are known to have been contaminated; where there is risk that the
contamination may migrate; and where the contamination is 'réasonably accessible. For sites
presented in this ROD, monitoring is not conducted in conjunction v_vith institutional controls in
three instances: for soils and ground water at IS-3, and for soils only at PS-5 and PS-7. At IS-3
no contamination is definitively known to have been released from the sump, the soil and ground
*water near the sump is difficult to access, and the Air Force plans to demolish the building in the
future and will further investigate the. sump environment when the building structures and flooring
‘are removed. At sites PS-5 and PS-7 the soil contamination is buried beneath several feet of
clean fill or under asphalt paving or building related structures and therefore poses no risk at the
surface. The subsurface vadose zone contamination is not expected to migrate. The ground
water will be monitored at PS-5 and PS-7, detectlng any |mpact the vadose contamlnatlon may
: have upon the ground water.

Soil and ground water monitoring will be conducted in a phased manner starting on a
- semiannual basis. In conjunction with historic data. if a clear decline in contamination can be
~ demonstrated, and that decline is consistent with current projections, ‘sampling may be reduced
" to annual. biannual and eventually longer terms as negotlated at that time by the Air Force, EPA,
and Ecology

In the case that subsequent monitoring determines contamination to be migrating or increasing -

the potential for harm to human health or the environment, the site will be reassessed. The .
remedies for contamination at these sites are based on the physical conditions identified through
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the LFl and subsequent Rl precess. The subsequent remedial action analyses conducted in the
FS were based on those findings. Should those findings prove to have been in error, and
monitoring determines the contamination is in fact moving in a manner that threatens human
health and the environment, the site will be reevaluated, and if warranted, additional
characterization will be conducted at the site, and the remedies reassessed. '

This alternative involves no active treatment of contaminated media. Remediation of petroleum
related compounds woutd occur through natural attenuation, primarily microbial biodegradation,

along with volatilization, dispersion, and physical weathering. Chlorinated organic solvents, such
" as TCE, can biodegrade under certain circumstances. but little short term reduction is expected. .

This alternative is considered because of the relatively low cancer risk and noncancer hazard -
posed by many of the sites. Biodegradation of petroleum hydrocarbons occurs naturally where
microbial populations and beneficial conditions (e.g. water, oxygen, temperature, nutrients) are
present. but usually takes longer to reach state. tederal, or risk based cleanup levels than more
_-aggressive remedial actions. -Monitoring would be conducted to confirm that passive
biodegradation is occurring and the contaminants of concern are not migrating offsite. -

8.2.1 Sites ls;4, PS-1 o, and FT-2

Because these srtes are adlacent to the fhghtlme access is limited to authonzed contractors and

Air Force personnel... Institutional controls include requiring a Work Clearance Permit. before

proceeding with intrusive activities. Personnel conducting intrusive activities would be warned

about site conditions and would be required to take appropriate health -and safety precautions |
to avoid exposure to contaminants. Due to their locations, it is unlikely that residents would have

any reason to access these sites. Ground water sampling at FT-2 and soil sampling at 1S-4,

'PS-10, and FT-2 would monitor contaminant degradation and migration. - - Institutional controls

would be kept in place until cleanup levels are achieved. therefore protectmg agamstLhuman

exposure to contaminants. : -

822 StePS-1

Thls srte is accessnble to Base personnel lnstrtutronal controls -include requiring a Work
: Clearance Permit before proceeding with iintrusive activities. Personnel conducting intrusive
activities would be warned about site conditions and would be required to take appropriate
health and safety precautions to ‘avoid exposure to contaminants. Soil and ground water
sampling would monitor contaminant degradation and migration. Institutional controis would be
kept in place until cleanup levels are achieved, therefore protecting agarnst human exposure to
contaminants.

8.2.3 Sites PS-5 and PS-7
While both of thesé sites are readily aeeessible to base personnel, removal actions at these sites
have extracted near surface contaminated soil and replaced it with clean fill. Remaining

contamination lies several feet beneath the surface at these sites. and poses no heaith risk to
persons at the surface. Institutional controls would be initiated requiring a Work Clearance
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Permit before proceeding with intrusive activities at these sites. Personnel conducting intrusive
activities would be warned about site conditions and would be required to take appropriate
health and safety precautions to avoid exposure to contaminants. Ground water sampling would

monitor contaminant biodegradation and any tendency for migration at both sites. Institutional =

controls would be kept in place until cleanup levels are achieved, therefore protecting against -
human exposure to contaminants. Soil monitoring at these sites is unnecessary. The cleanup
level for petroleum contaminated soil is based on protection of ground water. Ground water
monitoring at these sites will assess if there is any petroleum migration from the soil.

8.3 BIOVENTING
Bioventing was considered for soil at 1S-4. PS-1. PS-5, PS-7, and FT-2.

‘Bioventing is an innovative method for promoting in place bioremediation of organic
contamination in soil (principally petroleum hydrocarbons). Bioventing is an effective,
unobtrusive. low maintenance alternative for remediating petroléum hydrocarbons to meet
cleanup goals. It has been extensively tested, but is still considered innovative. The Air Force
has developed considerable expertise in this technology and has initiated a pilot bioventing
) project at PS-1. Initial results from the PS-1 pilot project indicate open system bioventing will-
increase the oxygen content and biodegradation actnvnty in site soil.

it can be accomplished using either a closed or an open system. Open system bioventing
consists of a series .of vents through which air is injected without extraction. The benefits of this
system include an increased residence time of oxygen (which enhances natural biodegradation)
~and the absence of extracted air to treat. Disadvantages are uncertainty in distribution, and the
potential for moving soil vapors into buildings. Open system bioventing would be applied to sites
located away from buildings. '

Closed system bioventing includes a network of injection and extraction vents to gain greater
control over the flow of injected air. The disadvantage of this system is the need to manage
contaminant vapor emissions. If operated properly, the rate of air flow should not generate
organic vapors after biodegradation has begun. Closed system bioventing is applied to sites
located near buildings. 'If an active system is not in place to remove injected air from the soil,
the air could migrate into basements. This could lead to a dangerous situation if the air contains
a high concentration of VOCs. Figure 8-1 shows a schematic diagram of a closed system
bioventing design. ‘ - o

Before full scale implementation at sites other than PS-1. the effectiveness of bioventing wouid
" be tested using a pilot scale system. A soil monitoring program would be implemented to »
evaluate the effectiveness of the system and to assess contaminant migration. During cleanup,
institutional controls would be maintained to prevent human exposure to contamination.

FAFBVRODNSEC-8.ROD : : 8-5 ’ FINAL - 29 SEPTEMBER 1995




9-8

G661 H3QW31d3S 62 - TVNIS

DRAWING No. BIQVENT

Qod 8-0IS\J0oU\8IV =

AR INJECTION

/\/\/\'

ODIAPHRAGM
. COMPRESSOR

EXTRACTION

IREATED [~ CARBON —KNOCKOUT - |

FILTER - TANK

LOW HP DIAPHRAGM
COMPRESSOR .

ACTIVATED EMISSION
CARBON -

LIQUIDS § VAPORS

NOTE:

. OPEN SYSTEM BIOVENTING
IS IDENTICAL EXCEPT THAT
THERE WILL BE NO
EXTRACTION SYSTEM.

CASING\ /T/‘

NS
FILIIIIH

g

2" WELL

B

=t~ (  SCREEN .

CONTAMINATED MEDIA

n

FAIRCHILD
AIR FORCE BASFE

UNITED STATES AIR FORCE

FIGURE NO. 8-1

"CLOSED SYSTEM
BIOVENTING




8.3.1. Sites IS-4, PS-1, and FT-2_

These sites are suitable for open system bloventlng Contammants of concern at these sites
include biodegradable petroleum residues. Buildings are located far enough away from
contaminant plumes so that soil vapor migration is not a problem. The system would be
operated until soil cleanup levels are achieved. therefore protecting ground water from further -
‘contamination. ’

8.3.2 Sites PS-5 and PS-7

These sites are candidates for closed system bioventing. Bnodegradable petroleum residues are
the only contaminants of concern at these sites. In order to prevent the migration of soil vapors
into occupied buildings, vapor extraction wells would be installed. Soil vapor would be treated
. to remove hazardous components and to comply with Washington State and Spokane County _
air standards before being released to the atmosphere. The system would be operated until soil
cleanup levels are achieved. therefore protecting ground water from further contamination.

8.4 STEAM-ENHANCED SOIL VAPOR EXTRACTION

Steam enhanced sou vapor extraction was considered for soil at IS-4, PS-1, PS-5, PS-7, PS-10,
- and FT-2. :

Steam enhanced soil vapor extraction mvolves injection of steam into soils to facilitate
volatilization of organics. Volatilized organic vapors are vacuum extracted from the soil and
treated. In place physical removal methods, such as soil vapor extraction, would not be
successful at removing diesel range petroleum fractions because the majority of its constituents
have low volatilities at ambient temperatures. ‘Enhancing traditional soil vapor' extraction by
injecting steam into the vadose zone would result in volatilizing these otherwise low volatility
constituents so that they can be vacuum extracted from the soil. This technology also works well
with chlorinated solvents such as TCE and more volatile petroleum ‘hydrocarbons such as
gasoline or other light fuels. The system would be operated until soil cleanup levels are
achieved. therefore -protecting ground water from' further contamination. Figure 8-2 shows a
schematic diagram of a steam-enhanced soil vapor extraction system.

Before full scale implementation, the effectiveness of steam-enhanced soil vapor extraction would
~ be tested using a pilot scale system: A soil monitoring program would be implemented to
evaluate the effectiveness of the system and to assess contaminant migration. During cleanup,
institutional controls would be maintained to prevent human exposure to contamination.
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- 85  SOIL VAPOR EXTRACTION ‘
Soil vapor extraction was considered for soil at PS-10.

Soil vapor extraction is an EPA presumptive remedy for removing VOCs from soils. This method
works by essentially vacuuming contaminant vapor from the soil. The VOCs present in the soil
are volatilized. and extracted from the soil through a system of vents. This technique is not
effective at extracting low volatility fractions of diesel fuel or jet fuel. Soil vapor extraction does,
however. help to oxygenate soils which facilitates biodegradation of petroleum residues.
Implementating a soil vapor extraction program at PS-10 would reduce TCE'contamination to
below state cleanup levels. Inciea_sed aerobic biodegradation brought about by a soil vapor
extraction system may not reduce petroleum concentrations to below state cleanup standards,
therefore, this alternative would probably be coupled with an approach directed at the petroleum
residues. The system would be operated until soil _cleanup'levels are achieved, therefore
protecting ground water from further contamination. '

Before full scale implementation, the effectiveness of soil vapor extraction would be tested using
a pilot scale system. A soil monitorihg program would be implemented to evaluate the
‘effectiveness of the system and to assess contaminant migration. During cleanup, institutional
controls would be maintained to prevent human exposure to contamination.”

8.6 EXCAVATION AND SOIL WASHING
Excavation and soil washing was considered for soil at IS-4, PS-1, PS-10, and FT-2.
This aiternative invoives excavation of soils, followed by a wash process. For petroleum derived
contaminants. removal can be accomplished by steam washing. The excavated area would be
backfilled with the washed. soil or other clean soil and graded and seeded to prevent erosion.
Since all contaminated. soil is removed from the site, ground water- is protected from
contamination. ' '
8.6.1 Site IS-4
Approximatély 1800 cubic yards of petroleum contaminated soil would be removed »an'dA washed.
8.6.2 Site PS-1
Approximately 16,000 cubic yards of petroleum'éontaminated soil would be removed and
washed. PS-1-is an active bulk fuel storage terminal, therefore coordinating excavation actives

and fuel handling operations would require careful planning. Excavation of soil beneath the fuel
tanks is impossible. : '
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8.6.3 Site PS-10-
Apbroximafely’ 600 cubic'yards of petroleum cohtaminatedvsoil would be rémoved and washed.
Approximately 67 cubic. yards of TCE contaminated soil would be excavated. washed, and
landfilled. In order to meed Land Disposal Restrictions (LDRs), TCE contamination must be

reduced to 6.0 mg/kg before landfilling. Soil washing is capable of meeting that requirement but
. incineration is the Best Demonstrated Available Technology (BDAT) for TCE contaminated. .

8.6.4 Site FT-2

- Approximately 5,600 cubic yards of petroleum contaminated soil would be removed and washed.

8.7 EXCAVATION AND OFFSITE DISPOSAL

Excavation and offsite disposal was considered for soil at IS-4. PS-1, PS-10, and FT-2.

This alternative involves soil éx_cavation. followed by transport of the contaminated soil to.an
approved landfill (such as a Class | Subtitle C landfill). The excavated area would be backfilled

with clean soil and graded and seeded to prevent erosion. Since all contaminated soul is
removed from the site, ground water is protected from contammatlon

8.7.1 Site I1S-4 -
Approxumately 1800 cubic yards of petroleum contammated soil would be removed and landf Iled
8.7. 2 Site PS-1

Approximately 16,000 cubic yards of petroleum contaminated soil would be removed and
landfilled. Since PS-1 is an active bulk fuel storage terminal, coordinating excavation actives and
fuel handling operations would requu’e careful planmng Excavation of soil beneath the fuel tanks
is impossible. A -

8.7.3 Site PS-10
Approximately 600 cubic yards of petrbleum contaminated soil would be removed and landfilled.
Approximately 67 cubic yards of TCE contaminated soit would be excavated, incinerated, and
landfilled. In order to meet LDRs, TCE contamination must be reduced to 6.0 mg/kg before

landfilling. Incineration is capable of meetmg that requ:rement and is the BDAT for TCE
contaminated soil.

'8.7.4 Site FT-2
Approxumately 5,600 CUbIC yards of petroleum contaminated sonl would be removed and

landfilled.
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8.8 EXCAVATION AND L_OW TEMPERATURE THERMAL DESORPTION

Excavation and low temperature thermal desorptnon was consudered for soil at I1S-4, PS-1, PS-5,
PS7 PS-10, and FT-2. :

This alternative involves soil excavation and heating of the soil to volatilize organic contaminants.
Resultant gasses are captured and treated. The excavated area would be backfilled with ciean
soil and graded and seeded to prevent erosion. Thermal desorption is an EPA presumptive
remedy for removing VOCs from soils and is also effective on petroleum contamination. Since
all contaminated soil is removed from the site. ground water is protected from contamination.

* Thermal desorption vendors have various recychng uses for treated soils, lncludmg use as fill and
¢ement makeup material.

8.8.1 Site IS-4

Approximately 1800 cubic yards of petroleum contaminated soil would be removed and thermally
desorbed. :

8.8.2 Site PS-1

Approximately 16,000 cubic yards of petroleum contaminated soul would be removed and
thermally desorbed. Since PS-1 is an active bulk fuel storage terminal, coordlnatmg excavation
actives and fuel handhng operations would require careful plannnng Excavatlon of soil beneath
the fuel tanks is impossible. C

883 Site PS-5

Approximately 185 cubic yards of petroleum contaminated soil would be removed and thermally -
desorbed. Since contaminated soil lies in a thin horizontal layer 10 feet beneath the surface,
approximately 1,850 cubic yards of overburden would have to be excavated to access the.
contamlnated son ' ' : :

8.8.4 SiePS-7

Approximately 60 cubic yards of petroleum contaminated soil would be removed and thermally
desorbed. About half the contaminated soil lies beneath Buudlng 1350. making excavatlon
impractical until Building 1350 is razed. S

8.8.5 Site PS-10

Approximately 600 cubic yards of petroleum contaminated soil would be removed and landfilled.
Approximately 67 cubic yards of TCE contaminated soil would be excavated, thermally désorbed,
and landfilled. In order to meet LDRs, TCE contamination must be reduced to 6.0 mg/kg before
landfilling. Thermal desorption is capable of meeting that requirement but incineration is the
BDAT for TCE contaminated soil. ‘ :
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'8.8.6 Site FT-2 -

Approximately 5,600 cubic yards of petroleum contaminated soil ‘would be removed and
landfilled. ' '

8.9 BIOSPARGING. ‘
Biosparging was considered for ground water at PS-1, PS-5, PS-7».' and FT-2.

This alternative involves sparging (pumping air) into groundwater, at a rate sufficient to aerate
the water to promote biodegradation but not volatilize hydrocarbon vapors. Petroleum
- compounds, specifically benzene, are readily biodegradable. The moist conditions in the
saturated zone support bibdegradation. Biosparging provides oxygen which is also necessary
for aerobic biodegradation to occur. Figure 8-3 shows a schematic diagram of a biosparging -
system. ' ’ ’

Before full scale implementation, the effectiveness of biosparging would be tested using a pilot
scale system. A ground ‘water monitoring program would be implemented to. evaluate the
o effectiveness of the system and to assess contaminant migration. During cleanup, institutional
controls would be maintained to prevent human exposure to -contamination. '

8.10 STEAM INJECTION WITH VAPOR EXTRACTION

Steam injeétion with vapor extraction was considered for ground water at PS-1, PS-5, PS-7, and
FT-2.- ' -

This alternative involves injecting steam into the groundwater to vaporize organic contaminants.
Vapbrized contaminants rise into the unsaturated soil column where organic vapors are vacuum
extracted and treated to comply with Washington State and Spokane County air standards.
Liquids resulting from the steam may also carry organic contaminants. These are pumped from
wells to the surface, and are treated above ground. In place physical removal methods, such
as soil vapor extraction, are not successful at removing diesel and higher boiling range petroleum

hydrocarbons from saturated zones because the majority of these compounds have low
~ volatilities at ambient temperatures. Enhancing traditional soil vapor extraction by injecting steam
into the saturated zone would result in volatilizing these otherwise low volatility constituents and
allow them to be removed. The system would be operated until grouhd water cleanup levels are
achieved. Figure 8-4 shows a schematic diagram of a steam injection with vapor extraction
system. : :

Before full scale implementation, the effectiveness of steam injection with vapor extraction would

be tested using a pilot scale system. A ground water monitoring program would be implemented

to evaluate the effectiveness of the system and assess contaminant migration. During cleanup,

institutional controls would be maintained to prevent human exposure to contamination. '
_ , ,
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'8.11 ' PUMP AND TREAT WITH TREATMENT USING CARBON ADSORPTION

Pump and treat with treatment usung carbon adsorptlon was considered for ground water at PS-1,
PS-5, PS-7, and FT-2.

This alternative involves pumping groundwater then treating the water by passing it through
granular activated carbon. As ground water cascades through a bed of carbon, organic
contaminants are adsorbed onto the carbon from the water. Use of granular activated carbon
as the treatment portion of a ground water pump and treat system, can be considered an EPA

- presumptive remedy. Granular activated carbon is an established treatment method used in
. pump and treat systems, and carbon treatment systems are readily available. Once contaminants
are brought to. the surface, treatment is straight forward. The drawback to pump and treat

systems is the uncertainty that all contaminated ground water can be captured and that residual
free phase contamination would contmue to recontaminate the ground water thus prolonging the
remedlal action.

Before full scale implementation, the effectiveness of pUmp and treat using carbon adsorption
would be tested using a pilot scale system. A-ground water monitoring program would be
implemented to evaluate the effectiveness of the system and assess contaminant migration.

_ During cleanup, institutional controls would be maintained to prevent human exposure to
~contamination. Figure 8-5 shows a schematic diagram of a pump and treat system.
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9.0 EVALUATION OF ALTERNATIVES AND THE SELECTED REMEDIES

Alternatives for remediating the Priority 2a sites are evaluaied' in the "Feasibility Study for
Priority 2a sites at Fairchild AFB" (ICF 1995b). Each aiternative was evaluated against the nine
criteria discussed below. The alternatives were compared to one another to identify the
advantages. dlsadvantages and relative trade-offs among the alternatives. The complete
evaluation is presented in Chapter 6 of the feasibility study. The following sections summarize
the evaluation process and present the selected remedies for addressing environmental
contamination at each site. Tables 9-1 and 9-2 list remedial alternatives evaluated and the
~ selected remedy(ies) for each site and media.

9.1 EVALUATION CRITERIA

The EPA provide nine criteria to identify the selected remedy for a given site. The criteria are
arranged in three categories: Threshold. Primary Balancing, and Modifying criteria. A remedial
alternative must first comply with the two threshold criteria in order to be considered further in
~ the remedial alternative selection process. Once an alternative satisfies the threshold criteria, it
is evaluated against the five primary balancing criteria. Modifying criteria are used in the fi nal
.'evaluatlon of the remedial alternatives. :

9.1.1 Threshold c'riteria

Overall Protection of Human Health and the Environment. This describes whether a cleanup
action provides adequate protection and how potential risks are  eliminated, reduced, or
controlled through treatment or institutional controls. both during and after remediation.

Compliance with Federal and State Regulations. This describes whether a cleanup actlon will
meet all federal and state ARARs. :

'9.1.2 Primary Balancing Criteria

Long-term Effectiveness and Permanence. This describes the ébility of a cleanup action to
reliably protect human health and the environment over time after comp!etson of cleanup. It
addresses risks that may remain at the site.

Reduction of Toxicity, Mobility, or Volume Through Treatment. This describes how well the _
treatment technologies that may be used in a cleanup action work. Reduction of toxicity
indicates contamination is destroyed. When mobility is reduced, contaminants are no longer able
to migrate from the site. Reduction of volume indicates contamination is physncally removed from
the site.
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TABLE 9-1. REMEDIAL ALTERNATIVES EVA_LUATED FOR SOILS AT THE PBIORITY'Za SITES

© STEAM- v
: INSTITUTIONAL ENHANCED v EXCAVATION | EXCAVATION | EXCAVATION
NO CONTROLS & | SOIL VAPOR | SOIL VAPOR & SOIL & OFFSITE | & THERMAL
SITE | ACTION | MONITORING | BIOVENTING | EXTRACTION | EXTRACTION | WASHING | DISPOSAL | DESORPTION
IS4 | X 09 X (Open X X X X
i system) ‘
PS-1 X X X] (Open X X X X
' system) ' ' :
pss | X e X (Closed X X
' system)
PS7 | x pgle X (Closed X X
_ system) '
PS-10 | X 2] X X X X] X
FT-2 X X X (Open X X X X
: . system) o
(a) Institutional controls without monitoring

X = Evaluated alternative’
[X] = Selected Remedy




TABLE 9-2. REMEDIAL ALTERNATIVES EVALUATED FOR GROUND WATER AT THE

PRIORITY 2a SITES :
= : PUMP & TREAT
INSTITUTIONAL - STEAM INJECTION | WITH TREATMENT
NO CONTROLS & - g WITH VAPOR USING CARBON
SITE | ACTION | MONITORING .| BIOSPARGING EXTRACTION ADSORPTION
PS-1 X x X X X
PS-5 X x] X X .X
PS-7 X X X X X
FT-2 X T pq X X X

X = Evaluated Afternative
PX] = Selected Remedy
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Short-term Effectiveness. This describes how fast the cleanup action is able to protect human
health and the environment and its potential to create adverse effects during construction and
implementation. :

Implementability. This describes how suitable a remedy is from a technical and administrative
standpoint, including the availability of materials and services needed for the chosen solution.
" It considers how successtul the technology has been on other similar sites.

Cost. This describes what the estimated costs are of the aiternative. Estimated.capital costs, |
-annual operation and maintenance costs, and net present value for each alternatlve are

: presented in fo!lowmg sections.

9.1.3 Modifying Criteria

State Acceptance. This describes whether. based on its review of the project documents and
proposed pian, the state agrees with, opposes, or has no comment on the selected remedy. The
State of Washington concurs with all selected remedies presented in this Record of Decision.
Community Acceptance. This describes what the community's comments or concerns are.
about the selected remedy and whether the community generally supports or opposes them.

9.2 SITE IS-4 SOIL CONTAMINATION

The following remedial alternatives were evaluated for 1S-4 soil contamination:

. No Action; _

. Institutional Contrals and Monitoring;

. Bioventing (Open System);

. Steam-Enhanced Soil Vapor Extraction;

. Excavation and Thermal Desorption: .

. Excavation and Soil Washing; and’ /
«  Excavation and Offsite Disposal.

The selected remedy for remediating petroleum contamination in soils at Site 1S-4 is institutional
controls and monitoring. Based on current information. this aiternative provides the best balance
‘of trade-offs among the alternatives with respect to the nine criteria provided by EPA. This
section profiles the performance of the selected remedy against the nine criteria. noting how it
compares to the other alternatives under consideration. .

9.2.1 Overall Protection of Human Health and the Environment

All of the alternatives, except "No Action*, will provide adequate protection of human heaith and
the environment by eliminating, reducing, or controlling risk through removal, treatment, or
institutional controls. Institutional controls and monitoring will rely on natural biodegradation to
reduce toxicity of petroleum. Institutionat controls, already in place, will control human contact
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with contaminants. Momtonng will add to protectiveness of this altematrve by detectrng any

o tendency for migration of contaminants so that appropriate actions can be’ taken to prevent offsite

‘ .migration. Monitoring will also be used ‘to ‘measure the natural brodegradatron of petroleum
residues. Natural treatment has the advantage of eliminating’ worker risk associated with physrcal
.- hazards and oontamlnant exposure dunng excavatxon or dnlhng

9.2.2° Compliance with ARARS

All action altematrves comply with location, actlon and chemrcal specrf c ARARs by reducing the
volume or toxicity of petroleum residues in site sorl

The 'No Action” altematrve is not protective of human heatth and the environment. It is therefore
‘dropped from consideration at this site. » _

9.2.3 Long-term Effectiveness and Permanence

_All alternatives offer some degree of long term effectiveness and permanence because petroleum
compounds are either biodegraded inplace, or extracted and removed from the site. Excavation
combined with offsite disposal, soil washing, or thermal desorption are the most effective because .
all contaminated media is removed from the site. Offsite disposal without treatment is the least
preferred option under CERCLA in part because it simply relocates the contamination rather than
reducing or eliminating it. -Soil washing and thermal desorption are better alternatives, because
they treat the soil and -effectively destroy both low and high volatility organics. - The steam- -
enhanced soil vapor extraction will remove most organics, regardless of volatility. Open system
bioventing and institutional controls and monitoring’ may -provide long term effectlveness and
permanence but may not remedrate all organrc components equally well '

9 2.4 Reductlon of Toxrcrty, Mobihty, or Volume of the Contaminants. Through
Treatment .

Excavation combined with offsite disposal, soil washing, and thermal desorption will result in -
approximately. a 100% reduction in volume of onsite petroleum contamination. The steam -
enhanced soil vapor extraction alternative will also reduce the volume of petroleum residues, but
less than excavation alternatives. Open system bioventing and institutional controls and
monitoring rely on biodegradation to reduce toxicity of petroleum residues. Brodegradatron
reduces toxicity by transforming the hazardous components of petroleum residues into carbon
dioxide, water, and fatty. acids. The non-hazardous components that remain are tar like and tend
‘to form a viscous weathered residue. Reduction of toxicity or volume resulting from all alternatives

is |rreversrble
9.2.5 Short-term Effectiveness

Excavation combined with offsite disposal, soil washing, and thermal desorption would meet
cleanup levels in the shortest time frame. Health and safety requirements will have to be
implemented for workers performing the cleanup activities to protect them from physical hazards
associated with excavation and exposure to contaminated media. Steam-enhanced soil vapor
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extractlon .and open system broventmg would take e Ionger ttme frame to achreve cieanup levels

* 7 than'the excavation based altematives. . For both these aitematives, precautions will need to be;
““"taken to protect workers from physical hazards . associated with drill rigs and exposure to
) hydrocarbon vapors. Institutional controls and monltonng would take the longest time frame to

‘reach cleanup levels. Institutional controls and monitoring has the advantage that there are no
physical hazards associated with heavy equipment and worker exposure to contaminants. No
detrimental impact on the surrounding communities is expected from any of the alternatives, .

9.2.6 Implementability

All the alternatives will meet administrative implementability requirements, however, steam-
enhanced soil vapor extraction will require management of air emissions and soil washing will -
require management of air emissions and discharged water. All alternatives are also technically
implementable, although, steam-enhanced soil vapor extraction, open system bioventing and soil
washing may require treatability testing to confirm that they are effective at the site. These
remedies have been used successfully to address similar contaminants at other Superfund sites,

~ and the skilled workers and materials needed to construct the remedies are readnly available in the

f area.

927 Cost

~ The capital cost, annual operation and maintenance costs, and net present value for each

alternative are listed in Table 9-3. The highest.cost alternatives involve soil excavation. Offsite

. disposal, soil washing, and thermal desorption have estimated net present values of $674,105,
" $507,250, and $406,015, respectively. Aggressive in place alternatives are the next most
expensive. Steam- enhanced soil vapor extraction and open system bioventing have estimated net

present values of $365,055 and $268,522, respectively. Institutional controls and monitoring has

an estimated net present value of $123,870. Institutional controls alone has an estimated net
present value of $14,500. ' : '

9.2.8 State Acc’epiance
The State of Washington has concurred with the selected remedy for this site.
9.2.9 Community Acceptance

On May 10, 1995, Fairchild AFB held a public meeting to discuss the Proposed Plan for the
Priority 2 Sites. Prior to this meeting, copies of the Proposed Plan were sent to over 130 local .
residents and other interested parties. Comments received during the public meeting and during
the 30 day public comment period indicate local businesses are concerned that institutional
" controls (with “or without long term. monitoring) is not an aggressive enough remedy and
circumvents the intent of the Model Toxins Control Act. The Air Force addresses this comment in
the Responsiveness Summary contained in Appendrx B. S :
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TABLE 9-3. REMEDIAL ALTERNATIVE COST ESTIMATES FOR SITE IS-4 SOIL

. ALTERNATIVE COST ESTIMATES

" |t No Action Capital Cost: $14,500
' Annual Operation & Maintenance: $0
| Net Present Value: $14,500
institutional Controls & Monitoring ~ | Capital Cost: , _ $113,445
[Selected Remedy] ' -| Annual Operation & Maintenance: $1,300
(3 years O&M) | Net Present Value: - '$123,870
Bioventing (Open System) Capital Cost: o $240,463
(2 years O&M) Annual Operation & Maintenance: .$1,300
' _ Net Present Value: ' $268,522
Steam-Enhanced Soil Vapor Extraction Capital Cost: ) ~ $304,800
(2 years O&M) Annual Operation & Maintenance: - $2,600
- . Net Present Value:. $365,055
VExcayation & Thermal D_es'okptiq’n Capiﬁal Cost: _ - $231,855
' T Annual Operation & Maintenance: $0
| Net Present Value: - $406,015
Excavation & Soil Washing Capital Cost: $279,650
: _| Annual Operation & Maintenance: . §0

Net Present Value: - $507,250 'f
Excavation & Offsite Disposal" Capital Cost: | . $316,305
' : Annual Operation & Maintenance: $0
| Net Present Value: . $674,105

Net present value based on 5% annual discount rate.

Q&M = Operations and Maintenance. .
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9 2.10 Summary of the Selected Remedy

~The selected remedy for remediation of petroleum contammated sou ‘at 1S-4 is institutional
' controls and monitoring. Institutional controls already in place restrict civilian site access. Any

intrusive activities at the site require a Work Clearance Permit. The site is located adjacent to the
flightline, so only Air Force personnel or authorized: contractors can gain access. Personnel
requesting site access will be warned about site conditions and will be required to take
appropnate health and safety precauttons to avoid exposure to contaminants. Soil sampling will
be conducted to monitor petroleum degradation and migration.

Institutional controls and monitoring will protect human health by preventing exposure to
contaminated soil while petroleum contamination biodegrades. Contaminant migration to ground

. water is not expected because the site is located in a low permeability clay basin, Ilmmng the

possibility of contaminant migration from ‘site soil. Implementation of the selected remedy poses
no technical, administrative, or logistical problems. Institutional controls and monitoring is one
of the most cost effective alternatives and has the advantage that workers will-not be .exposed
to physical~and contaminant hazards associated with excavating or drilling. The Air Force
believes, based on informatioh currently available. institutional controls and monitoring provides
the best balance of trade-offs among the other alternatives with respect to the evaluation criteria.
Ecology and EPA concur with this opinion. The Air Force expects the selected remedy will satisfy

“the statutory requirements in CERCLA section 121 (b), will be protective of human health and the

environment, will comply with ARARSs, is cost-effective, and utilizes a permanent solution to the

.maximum extent practicable. Because the selected remedy relies on passive natural

biodegradation of contamlnants it will not satisfy the statutory preference for treatment as a

_ principal element

9.3  SITE PS-1 GROUND WATER CONTAMINATION |

- The following remedial alternatives were evaluated for PS-1 grouhd water contamination:

. No Action;

. Institutional Controls and Monitoring;

. Biosparging; '
. Steam Injection with Vapor Extractlon and

. Pump and Treat using Carbon Adsorption.

The selected remedy for remediating contaminants of concern in ground water at Site PS-1is
institutional -controls and monitoring. Contaminants of concern in ground water at PS-1 are
petroleum residues and benzene. Based on current information, this alternative provides the best
balance of trade-offs among the alternatives with respect to the nine criteria EPA provides to
evaluate alternatives. This section profiles the performance of the selected remedy against the
nine criteria, noting how it compares to the other alternatives under consideration.
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9.3.1 Overall Protection of Human Health and the Environment‘ :

: _%--AII of the alternatives, except 'No Act:on will provnde adequate protectton of human health and ‘

the environment by ehmmating, reducmg, or controlling risk through removal, treatment, or
‘institutional controls. " Institutional controls: and monitoring will rely on natural biodegradation to -
reduce toxicity of petroleum and benzene. Institutional controls, already in place, will control
human contact with contaminants. Monitoring will add to protectiveness of this alternative by
detecting any tendency for migration of contaminants so that appropriate actions can be taken to
prevent offsite migration. Monitoring will also be used to measure the natural biodegradation of
petroleum residues and benzene. Natural treatment has the advantage of eliminating worker nsk :
assocnated with physncal hazards and contaminant exposure dunng intrusive activities.

'9.3.2 Compliance with ‘ARARS

All action alterhatives comply with location, action, and chemical-specific ARARs by reducing the
_volume or toxicity of petroleum residues in site ground water. ' A

The "No Action” alternative is not protective of human health and the environment. ltis thefefore

‘ dropped from consuderatlon at this site.

9.3.3 Long-term Effectlveness and Permanence

Al altematlves offer some degree of long term effectiveness and permanence because petroleum
is either biodegraded in place, or extracted from the ground water and removed from the site.
Institutional controls and monitoring and blospargmg can give good long term effectlveness and
permanence .but may not remediate all organic components equally well. Steam injection with
vapor extraction and pump and treat with carbon adsorption reduce the volume of contaminants to
yield long term effectiveness and permanence, -

9 3.4 Reduction of Toxnclty, Mobility, or Volume of the Contaminants Through
Treatment

it is estimated pump and treat with carbon adsorption will reduce the volume of contaminants of
concern in ground water by up to 1 00%. Steam injection with vapor extraction will also result in
volume reduction of petroleum residues and benzene, but probably less than pump and treat.
. Biosparging and institutional controls and monitoring rely on biodegradation to reduce toxicity of
contaminants - of concern. Biodegradation reduces toxicity by transforming the hazardous
components of contaminants of concefn_ into carbon dioxide, water, and fatty acids. The non-
hazardous components that remain are tar like and tend to form a viscous weathered residue.
Reduction of toxicity or volume resulting from all alternatives is irreversible. »

9.3.5 Short-Term Effectiveness

Biospargihg would be the fastest alternative to reach cleanup levels. Steam injection with vapbr
extraction and pump and treat using carbon adsorption would be slower to reach cleanup levels
than biosparging. Institutional controls and monitoring would require the longest time frame to
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achieve cleanup levels For steam injection with vapor extraction, biosparging, and pump and
‘treat using carbon adsorptron precautlons would need to be taken to protect workers from
physical hazards associated with drill rigs and exposure to hydrocarbon ‘vapors.  Institutional
- controls' and monitoring has the advantage that there are no physrcal hazards assocrated with

" heavy -equipment and worker exposure to contaminants. = No detnmental impact on the ’
surrounding communities is expected from any of the altematlves

9.3.6 Implementability

Al the alternatives will meet administrative implementability requirements. Steam injection with
soil vapor extraction will, however, require management of air emissions and discharged water,
‘and pump and treat will require management of pumped ground water. All alternatives are also
technically implementable, although, steam injection with vapor extraction and biosparging may
" require treatability testing to confirm they are- effective. These remedies have been used
successfully to address similar contaminants at other contaminated sites, and the skilled workers E
and materials needed to construct the remedies are readily avarlable in the area

9.3.7 Cost

The capital cost, annual operation and maintenance costs, and net present value for each-
. alternative are listed in Table 9-4. The highest cost alternative, steam injection with vapor

-extraction, has an estimated present net value of $1,039,434. Pump and treat using carbon
adsorption and biosparging have estimated net present values of $938,461 and. $286,994,
respectively. Institutional controls and monitoring is the least expensive with an. estimated net
present value of $134,763. Institutional controls alone has an estimated net present value of

$14,500.
9.3.8 State Acceptance

The State of Washington has concurred with the selected remedy for this site.
9.3.9 Comm'unit'y Acceptance

On May 10, 1 995, Fairchild AFB held a public meeting to discuss the Proposed plan for the
~ Priority 2 Sites. Prior to this meeting, copies of the Proposed Plan were sent to over 130 local

residents and other interested parties. Comments received during the public meeting and during
the 30 day public comment period indicate Iocal businesses believe institutional controls (with or
without monitoring) are not adequately aggressive, and circumvents the intent of the MTCA. The
Air Force addresses this comment in the Responsiveness Summary contained in Appendix B.
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TABLE 9-4. REMEDIAL ALTERNATIVE COST EST!MATES FOR SlTE PS-1
GROUND WATER e

ALTERNATIVE . o ~ COST ESTIMATES |
No Action . Capital Cost: $14,500
‘ ' Annual Operation & Mamtenance: $0
. Net Present Value: $14,500
{ Institutional Controls & Monitoring = | Capital Cost: :  $118,103
[Selected Remedy] Annual Operation & Maintenance: $1,300
(4 years O&M) s - | Net Present Value: _ $134,763
Biosparging » Capital Cost: $247,630
(2 years O&M) _ - Annual Operation & Malntenance: - $2,600
| | Net Present Value: o - $286,994
4 Pump & Treat usnng Carbon Adsorpt»on | Capital Cost: - A - $510,583
J(2 years 0&M)" . S .| Annual Operation & Maintenance: -~ $43,455
4 . | Net-Present Value: = . ~$938,461
Steam Injection with Vapor Extraction ~ |Capital Cost:: =~ .~ .  $521,251
(4 years O&M) B | Annual Operation & Mamtenance: - $2,600
' Net Present Value: $1,039,434

Net present value based on 5% annual discount rate.
- O&M = Operations ana Maintenance.

O&M time estimate éssumes current plume configuration and no natural attenuation. Comp!imemary natural
attenuation could reduce O&M time 10 less than 4 years for pump & treat using carbon aasorption.-

A5 AOMSEC 20D I PR FINAL - 29 SEPTEMBER 1995




-

o e mmeire g
B TRD TSI Eer C

9.3.10 Summary of the Selected Remedy:

- The selected. remedy for remediation of petroleum residues and benzene contaminated ground
water at Site PS- 1is institutional controls and monltonng During site cleanup. human health will
‘be protected by institutional controls already in place. Any intrusive activities require 'a Work
Clearance Permit. Personn_el requesting site access will be warned about site conditions and will
be required to take appropriate health and safety precautions to avoid exposure to contaminants
- Ground water samplmg will be conducted to momtor contaminant of concern degradatron and .
migration. ' -

[N

institutional controls and momtonng will protect human health and the environment by reducing
the toxicity of contaminants of concern in site ground water. Implementation of the selected
remedy poses no technical, administrative. or logistical problems. The selected remedy one of
the most cost effective alternatives for all alternatives considered. The selected remedy has the
adVéntage that workers will not be exposed to physical and contaminant hazards associated with
intrusive activities. The Air Force believes, based on information currently available, the selected
remedy provides the best balance of trade-offs with respect to the evaluation criteria.- ‘Ecology
and EPA concur with this opinion.- The Air Force expects the selected remedy will satisfy the
statutory requirements in CERCLA section 121(b), will be' protective of human health and the -
envrronment will comply with ARARs, is cost-effective; and utilizes a permanent solutton to the
maximum ~extent practicable. Because the selected remedy relies on passive natural
biodegradation of contaminants, it wull not satusfy the statutory preference for treatment as a
prmcnpal element.

9.4 SITE PS-1 SOIL CONTAMINATION

The following rer'ned,ial alternatives were evaluated for PS-1 soil centamination:

+«  No Action; .

. Institutional Controls and Monitoring;

. Bioventing (Open System);

. Steam-Enhanced Soil Vapor Extraction;
~+.  Excavation and Thermal Desorption:

. Excavation and Soil Washing; and
. Excavation .and Offsite Disposal.

The selected remedy for remediating petroleum contaminated soils at Site PS-1 is open system
bioventing. Based on current information, this alternative appears to provide the best balance
of trade-offs among the alternatives with respect to EPA’s nine criteria. This section discusses
the performance of the selected remedy against the nine cntena noting how it compares to the
other options under consideration. '
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- 9.4.1 Overall Protectnon of Human Health and the Envnronment

All of the alternatives, except "No Action”. will prowde adequate protectlon of human health and
_the environment by eliminating, reducing, or controlling risk through removal, treatment, or
‘ institutional controls. Open system bioventing will rely on natural biodegradation to reduce toxicity
of petroleum Institutional controls already in place a permit system for intrusive activities. These
controls will regulate human contact with contaminants. Soil sampling will add to the
protectiveness of this alternative by ensuring contamination does not migrate offsite and by
measuring natural biodegradation of petroleum. Natural treatment has the advantage  of
eliminating worker risk associated with physical hazards and contaminant exposure during
~excavation. Alternatives which involve excavation incur the additional hazard of operating heavy
equipment adjacent to jet fuel storage tanks and pipelines.

' 9.4.2 Compliance with ARARS |
i
All action alternatives comply with location, action, and chemlcal~specmc ARARs by reducmg the
* volume or toxicity of petroleum residues in site soil.
~ The “No Actlon alternative is not protectlve of human health and the environment. It is therefore-
" dropped from cons'deratnon at this site. : S .

- 9.4.3 Long-terin Effectiveness and Pefman'ence

All alternatives offer some degree of long term effectiveness and permanence because petroleum
contamination is either biodegraded in place, or extracted and removed from the site. Excavation
combined with offsite ‘disposal, soil washing, or thermal desorpt_non are the most effective because.
all contaminated media is removed from the site. Offsite disposal without treatment is the least
preferred option under CERCLA in part because:it simply relocates the contamination rather than
reducing or eliminating it. Soil washing and thermal desorptlon provide better long term.
alternatives, because they treat the soil'and destroy both low and high volatility organics. Steam-
enhanced soil vapor extraction will remove most organics, regardless of volatility. Institutional
controls and monitoring and open system bioventing may provide good 'long term effectiveness -
- and ‘permanence but may not remediate all organic components equally well. '

9.4.4 Reduction of Toxncity, Moblhty, or Volume of the Contaminants Through
Treatment :

Excavation combined with offsite disposal, soil washing, and thermal desorption all result in
approximately a 100% reduction in volume of onsite petroleum contamination. Steam-enhanced
- soil vapor extraction alternative will also reduce the volume of petroleum, but less than the
excavation alternatives. Open system bioventing and institutional controls and monitoring rely on
biodegradation to reduce toxicity of petroleum. Biodegradation reduces toxicity by transforming
the hazardous components of petroleum into carbon dioxide, water, and fatty acids. The non-
hazardous components which remain are tar like and tend to form a viscous weathered residue.
Reduction of toxicity or volume resulting from all alternatives is irreversible. '
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9.4.5 Short-term Effectrveness :

Open system broventrng would be the fastest alternative to achieve cleanup levels “Excavation
-combined with offsite disposal, soil washing,’ ‘and thermal desorption would be the next fastest
alternatives to reach cleanup levels. Health and safety requirements would have to be
implemented for workers performing the cleanup activities to protect them from physical hazards
associated with excavation adjacent to jet fuel storage tanks-and pipelines, and exposure to
contaminated media. Institutional controls and monitoring would take longer to reach cleanup
* levels than excavation based alternatives. The steam-enhanced soil vapor extraction alternative
would take the longest time frame to meet cleanup levels. For steam-enhanced soil vapor
extraction and open system bioventing, precautions would need to be taken to protect workers
from physical hazards associated with drill rigs and exposure to hydrocarbon vapors. No
detrimental impact on the surrounding communities is expected from any of the alternatives.

9.4.6 Implementability

All the alternatives meet administrative |mp|ementablllty requrrements Steam-enhanced soil vapor
extraction will, however, require’ management of air emissions and. soil washlng wnll require
management of air emissions and discharged water. Steam-enhanced soil vapor extraction, soil
_ washing, and open system bioventing may requrre treatabmty testing to confirm they are effective.
An open system bioventing pilot project is currently in operation. Initial results indicate open
system bioventing will significantly enhance the oxygen content of the soil thereby increasing the
biodegradation rate of petroleum contaminants in the soil. Issues related to worker safety,
disruption of facility operatlons and impacts to the structural integrity of site facilities make
- alternatives involving excavation at this site technically non- rmplementable All the alternatives
" considered have been used successfully to address similar contaminants at other contammated :

sites,” and the skilled workers and matenals needed to construct the remedres are readlly
avallable in the area. o

9.4.7 Cost

The capital cost, annual operation and maintenance costs, and net present value for each
alternative are listed in Table 9-5. The highest cost alternatives involve soil excavation. - Offsite
disposal, soil washing, and thermal desorption have estimated net present values of $10,902,695,
$6,623,074. and $5,274,100, respectlvely Aggressive in place alternatives are the next most
expensive. Steam_enhanced soil vapor extraction and open system bioventing have estimated
net present values of $1,129,234 and $266,380, respectively. Institutional controls and
- monitoring, is the least expensive alternative with an estimated net present values of $122,511.
Institutional controls alone has an estimated net present value of $14,500. V

9.4.8 State Acceptance

The State of Washington has concurred with the selected remedy for.this site.
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TABLE 9-5. REMEDIAL ALTERNATIVE COST ESTIMATES FOR SITE PS-1 SOIL

.- .- ALTERNATIVE

~ COST ESTIMATES

No Action Capital Cost: : - $14,500

o Annual Operation & Mamtenance; -~ %0

v Net Present Value: $14,500

Institutional Controls & Monitoring | Capital Cost: - _ $113,021

(2 years O&M) Annual Operation & Maintenance:  $1,300

- ' "1 Net Present Value: : - 125N

‘Bioventing (Open System) Capital Cost:  $241,475

[Selected Remedy] Annual Operation & Maintenance: $1,300

(2 years O&M) Net Present Value: $266,380

Steam-Enhanced Soil Vapor Extractlon Capital Cost: ' $549,425

(4 years O&M) Annual Operation & Maintenance: $2,600
vNet,Present Value: - $1,129,234 ||

|| Excavation & Thermal Desorption’ Capital Cost: ' $1,742,640

R Annual Operation & Malntenance; ' $0

» Net Present Value: $5,274,100

Excavation & Soil Washing Capital Cost: $2,192,874

' ' ' Annual Operation & Maintenance: $0!

' _ Net Present Value: 86,623,074

Excavation & Offsite Disposal Capital Cost: - - $3,505,395

' ' Annual Operation & Malntenance: . 80

"| Net Present Value: - $10,902,695

Net present value based on $% annual discount rate.

O&M = Operation and-bMaimenance
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9.4:9° Community Acceptance =~~~

On May 10, 1995, Fairchild AFB held a public meeting to discuss the Proposed plan for the Priority
2 Sites. Prior to this meeting, copies of the Proposed Plan were sent to over 1 30 local residents
and other interested parties. Comments received during the public meeting and during the 30 day
public comment period indicate local businesses are concerned about the efficiency and short term
effectiveness of the open system bioventing alternative. Community response to. the Proposed
Plan is presented in the Responsrveness Summary located in Appendix B.

9.4.10 Summary of the Selected Remedy ‘

The selected remedy for remediation of petroleum contammatlon in PS-1 sorl is open system
bioventing. ‘An open system bioventing pilot project is already in progress. Initial test results
indicate open system bioventing will increase the oxygen content of the soil and enhance natural
bioremediation of petroleum products in the soil. During site cleanup, human heaith will be
protected by institutional controls already in place. Any intrusive activities require a Work
- Clearance Permit. Personnel requesting site access will be warned about site conditions and will
‘be required to take appropriate health and safety precautions to avoid exposure to contaminants.

Contaminant migration to ground water is not expected because the- site is located on top of a low
permeability clay layer, limiting the possibility of petroleum migration from site soil. Implementation
of the selected remedy poses no technical, administrative,’ or logistical problems since a pilot
system is already in place. Open system bioventing is one of the- most cost effective alternatives
and has the advantage that workers will not be exposed to physical and contaminant hazards
~ associated. with excavation adjacent to jet fuel storage tanks and pipelines. The Air Force
believes, based on information currently available, the selected remedy provides the best balance
of trade-offs among the other alternatives with respect to the evaluation criteria. Ecology and EPA
" .-concur with this opinion. The Air Force expects the selected remedy will satisfy the statutory
requirements in CERCLA section 121 (b), will be protective of human health and the environment,
~will comply with ARARs, is cost-effective, utilizes a permanent solution to the maximum extent
‘practicable, and will satxsfy the statutory preference for treatment. '

9.5 SITE PS-5 GROUND WATER CONTAMINATION
The following remedial alternatives were evaluated for PS-5 ground water contamination:

No Action;

Institutional Controls and Monltonng,
Biosparging;

Steam Injection with Vapor Extraction; and
Pump and Treat using Carbon Adsorption.
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~ The selected remedy for remedratmg petroleum contamination .in ground water at Srte PS-5 is
institutional controls and monitoring. Based on current information. ~this aiternative appears to
provide the best balance of trade-offs among the alternatives with respect to the nine criteria EPA.
‘uses 'to ‘evaluate alternatives. '~ This sectron ‘profi les the performance of the - selected remedy
~agarnst the nme cntena notmg how it compares to the other optrons under consideration,

9.5.1 Overall Protection of Human Health and the Envlrohment

All of the alternatives, except “No Action”, will provide adequate protection of human health and
~ the environment by eliminating, reducing, or controlling risk through removal, treatment, or
institutional controls. Institutional controls and monitoring relies on natural brodegradatlon to
reduce toxicity of petroleum. Institutional controls, already in place, will regulate human contact
with contaminants. Monitoring will add to protectiveness of this alternative by detecting any
tendency for migration of contaminants so that appropriate actions can be taken to- -prevent offsite
migration. Monitoring will also be used to measure the natural biodegradation of petroleum
residues Natural treatment has the advantage of eliminating worker risk associated wrth physical
hazards and contamlnant exposure dunng intrusive actlvmes : '

9.5.2 Compliance with‘»ARARS

All action alternatives comply with location, action, and chemlcal specrfrc ARARs by reducrng the
volume or toxicity of petroleum residues in site ground water.

The "No Action" alternative is not protective of human health and the envnronment it is therefore.
dropped from consrderatuon at this site. -

9.5.3 Long-term Effectlveness.and Permanence

All alternatives offer some degree of long term effectiveness and permanence because petroleum
is. either biodegraded in place, or extracted from the ground water and removed from the site.
Institutional controls and monitoring and biosparging may provide good long term effectiveness
and permanence but may not remediate all organic components of petroleum equally well. Steam
" “injection with vapor extraction and pump and treat with carbon adsorption reduce the volume of .
contaminants to yield Io'ng term effectiveness and permanence

- 9.5.4 Reduction of Tox1crty, Mobility, or Volume of the Contamlnants Through
- Treatment

It is estimated pump and treat with carbon adsorption will reduce the volume of petroleum in
ground water by up to 100%. Steam injection smith vapor extraction will result in petroleum
~ volume reduction, but probably less than pump and treat. Biosparging and institutional controls
and monitoring rely on biodegradation to reduce toxicity of petroleum. Biodegradation reduces
toxicity by transforming the hazardous components of petroleum into ‘carbon dioxide, water, and
fatty acids. The non-hazardous components which remain are tar like and tend to form a viscous
weathered residue. Reduction of toxicity or volume resulting from all alternatives is irreversible.
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9.6 * Short-term Effectiveness Conmmetm T

: ’Steam mjectlon ‘with vapor extractnon would be the fastest altematnve to meet cleanup levels
Biosparging and pump and treat using carbon adsorptlon would be the next fastest alternatives to
meet cleanup levels. lnstltutlonal controls and-monitoring would require the longest time frame to
achieve cleanup levels. For steam injection’ with vapor extraction, biosparging, and pump and
treat using carbon adsorption, precautions would need to be taken to protect workers from
physical hazards associated with drill rigs and exposure to hydrocarbon vapors. Institutional
controls and monitoring has the advantage that there are no physical hazards associated with
heavy equipment and worker exposure to contaminants. No detrimental impact on the
surrounding communities is expected from any of the alternatives.

9.5.6 lmplementability .

Al of the alternatives will meet admlmstratlve |mplementablllty requ:rements however, steam
injection with soil vapor extraction will require management of air emissions and discharged water,

and pump and treat will require management of pumped ground water.  All alternatives are also
technically implementable, although, steam injection with vapor. extraction and- blospargmg may
require treatability testing to confirm they are effective. These remedies have been used
successfully to address similar contaminants at other contaminated sites, and the skilled workers

and materials needed to construct the remedles are readily avallable in the area. '

9.5.7 Cost

The capital cost, annual operation and maintenance costs, and net present value for each
alternative are listed in Table 9-6. The highest cost alternative is pump and treat using carbon

_ adsorption with an estimated present net value of $938,461. Steam injection with vapor extraction
and biosparging have estimated net present values of $325,510 and $268,596, respectively. The ~
in place alternative, institutional controls and monitoring, is the least éxpensive with a net present
value of $132,093. Institutional controls alone has an estimated net present value of $14,500.

9.5.8 State Acceptance

The State of Washington has concurred with the selected remedy for this site.
- 9.5.9  Community Acceptance

On May 10, 1995, Fairchild AFB held a public meeting to dISCUSS the Proposed plan for the Priority ‘1
2 Sites. Prior to this meetmg. copies of the Proposed Plan were sent to over 130 local residents
and other interested parties. Comments received during the public meeting and during the 30 day
public. comments period indicate local businesses believe institutional controls (with.or without
monitoring) is not adequately aggressive, and circumvents the intent of the MTCA. The Air Force

~ addresses this comment in the Responsiveness Summary contained in Appendix B.
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TABLE 9-6. REMEDIAL ALTERNATIVE COST ESTlMATES FOR SITE PS-5

GROUND WATER.
ALTERNATIVE - COST ESTIMATES
No Action Capital Cost: $14,500
Annual Operation & Maintenance: = - $0
' Net Present Value: $14,500 ||
Institutional Controls & Monitoring Capital Cost: $117,274
[Selected Remedy] Annual Operation & Maintenance: $1,300
(2 years O&M) Net Present Value: $132,093
Biosparging" Capital Cost: $241,920
(2 years O&M) | Annual Operation & Maintenance: $2,600
: ) Net Present Value: $268,596
Steam Injection with Vapor Extraction Capital Cost: $291,838 |
(2 years O&M) _ : Annual Operation & Mamtenance: '$2,600
Net Present Value: - $325,510
Pump & Treat using Carbon Adsorption Capital Cost '$510,583 | :
(12 years O&M)” - | Annual Operation & Maintenance: . $43,455
Net Present Value: $938,461

. Net present value based on 5% annuat discount rate.

O&M = Operations and Maintenance.

O&M time estimate assumes current plume configbrati_on and no natural attenuation. Complimentary natural
attenuation could reduce O&M time to less than 2 years for pump and treat using carbon adsorption.
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9.5.10 Summary of the Selected Remedy: .-

- The selected remedy for remediation of petroleum contaminated ground water at Site' PS:5 is
" institutional controls and monitoring. Institutional controls aiready in place require a Work
Clearance Permit before any intrusive activities are conducted. Personnel requesting intrusive
access will be warned about site conditions and will be required to take appropriate health and
safety precautions to avoid exposure to contaminants. Ground water sampling will be conducted
to monitor petroleum degradation and mrgratron

Institutional controls and monitoring .will protect human health by preventing exposure to
contaminated soil while petroleum biodegrades. Implementation of the selected remedy poses
no technical, administrative, or logistical problems. Institutional controls and monitoring is one
‘of the most cost effective alternatives and has the advantage that workers and residentsin
adjacent housing will not be exposed to physical and contaminant hazards associated with
~ intrusive activities or steam production. The Air Force believes. based on information currently -
‘available, the selected remedy provrdes the best balance of trade-offs among the other
alternatrves with respect to the evaluatron cntena Ecology and EPA concur with thrs oprnron

- The Air Force expects the selected remedy will satlsfy the statutory requrrements in CERCLA
section 121(b), will be protective of human health and the environment, will comply with ARARS,
is cost-effective, and utilizes a permanent solution to the maximum extent practicable. Because
the selected remedy relies on passive. natural biodegradation of contammants it wrll not satisfy
the statutory preference for treatment as a prlncrpal element :

9.6  SITE PS-5 SOIL CONTAMINATION

‘The following remedial alternatives were evaluated for PS-5 sail contamination:

. No Action;

. Institutional Controls (Wlthout Monrtonng)

. Bloventing (Closed System);

. Steam-Enhanced Soil Vapor Extraction; and

«  Excavation and Thermal Desorption:; '

The selected remedy for remediating petroleum contaminated soils at Site PS-5 is institutional
controls (without-monitoring). Based on current information, this alternative appears to provide
. the best balance of trade-offs among the alternatives with respect to the nine criteria EPA uses
to evaluate alternatives. This section profiles the performance of the selected remedy against
the nine criteria, noting how it compares to the other options under consideration.

19.6.1  Overall Protection of Human Health and the Environment
All of the alternatives, except "No Action”, will proyrde adequate protection of human heaith and

the environment by eliminating, reducing, or controlling risk through removal, treatment, or
institutional controls. Institutional controls will rely on natural biodegradation to reduce toxrcrty
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- of petroleum. lnetitutional controls, already in place, will control human contact with
contaminants. Natural treatment has the advantage of eliminating worker risk assocrated with
physical hazards and contammant exposure dunng intrusive actlvmes

9 6. 2 COMPLIANCE WITH ARARS

All action alternataves comply with location, action, and chemlcal specrflc ARARs by reducmg
either toxicity or volume of-petroleum in site soil.

The 'No Action® alternative is not protective of human health and the envrronment It is
therefore dropped | from consrderatlon at this site.

9.6.3 Long-term Effectiveness and Permanence

- All alternative is offer some degree of long term effectiveness and permanence because
.petroleum is either biodegraded in place! or extracted and destroyed offside.. Excavation and
thermal desorption it the most effective because all contaminated media is removed from the
site. Excavation and thermal desorption effectively destroys both low and high . volatility
organics. Steam-enhanced soil vapor extraction will remove most organics, regardless of
volatility. Closed system bioventing and institutional controls may provide good long term
. effectiveness and permanence but may not remediate all organic components of petroleum
equally well. '

9.6.4 Reduction of Toxi_city, Mobility, or Volume of the Contaminants Through
Treatment - : '

Excavation and thermal desorption will result in approximately a 100% reduction in volume of
petroleum contamination.” Steam-enhanced soil vapor extraction will result in a reduction of
volume of petroleum, but less than excavation and thermal desorption. Closed. system
bioventing and institutional controls rely on biodegradation to reduce toxicity of petroleum.
Biodegradation reduces toxicity by transforming the hazardous components of petroleum into
carbon dioxide, water, and fatty acids. The non-hazardous components which remain are tar
"like and tend to form a viscosity weathered residue. Reductnon of toxicity or volume resulting
from all alternatives is.irreversible

9.6.5 Short-term Effeotive'nese

Excavation and thermal desorption and steam-enhanced soil vapor extraction would be the.
fastest alternatives to meet cleanup levels. Closed system bioventing would be the next fastest
alternative to-achieve cleanup levels. For these alternatives, health and safety requirements
would have to be implemented for workers performing the cleanup activities to protect them
from physical hazards associated with excavation, drilling, ‘and exposure to contaminated
media. Institutional controls and monitoring would take the longest time frame to achieve
_cleanup levels, Institutional controls has the advantage that there are no physical hazards
‘associated with heavy equipmeént al ad worker exposure to contaminants. No detrimental
impact on the surrounding communities is expected from any of the alternatives.
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9.6.6 lmplementabillty S e

All the alternatives will- meet admlmstratlve lmp|ementab|hty requurements however steam -

enhanced soil vapor extraction will require management of air emissions. All alternatives are

also technically implementable, although, steam-enhanced soil vapor extraction and closed

system bioventing may require treatability testing to confirm they are effective. These remedies

- have been used successfully to address similar contaminants at other contaminated sites, and
the skilled workers and materials needed to construct the remedles are readily available in the
area. - _

9.6.7 Cost

The capital 4 Host, annual operation and maintenance costs, and-net present value tor each
alternative are listed in Table 9-7. Aggressave in place alternatives are the most expensive at
this site. Steam- enhanced soil vapor extraction and closed system bioventing have estimated
net present values of $326,750 and $274,026.. respectively. Excavation and thermal
desorption has an estimated net present value of $1 88,232. Institutional controls has an
estimated net present value of $ 4, 500. - » '

9.6.8 State Acceptance
The State of Washington has concurred with the eelected remedy for this site.
9.6.9 Community Acceptance

On May 10, 1995, Fairchild AFB held a public meeting to discuss the Proposed plan-for the
Priority 2 Sites. Prior to this meeting, copies of the Proposed Plan were sent to over 1 30 local
residents ant other interested parties. Comments received during the public meeting and
during the 30 day public comments period indicate local businesses believe institutional controls
(with or without monitoring) is not adequately aggressive, and circumvents the intent of the
MTCA. The Air Force addresses this comment in the Responsweness Summary contained in
Appendix B.

9.6.10 Summary of the Selected Remedy

The selected remedy for remediation of petroleum contamination in PS-5 soil is institutional
controls (without monitoring). Institutional controls already in place require a Work Clearance
~ Permit before any intrusive activities are conducted. Personnel requesting intrusive access will
be warned about site conditions and will be required to take appropriate health and safety
precautlons to avoid exposure to contaminants. :

Institutional controls will protect human health by preventing exposure to contaminated soil
‘while petroleum biodegrades. Implementation of the selected remedy poses no technical,
administrative, or logistical problems. Institutional controls is one of the. most cost effective
alternatives and has the advantage that workers and residents in adjacent housing will not be
exposed to physical and contaminant hazards associated with any intrusive activities. Ground
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TABLE 9-7. REMEDIAL ALTERNATIVE COST ESTIMATES FOR SITE PS-5 SOIL

-, ALTERNATIVE . .. - b s .COST ESTIMATES |

No Action _ o Capital Cost: - $14,500 .
- : ' Annual Operation & Maintenance: . %0
_ Net Present Value: $14,500
Institutional Controls (Without - |Capital Cost: o '$14,500
Monitoring) [Selected Remedy] Annual Operation & Maintenance: ' $0
. Net Present Value: _ ' $14,500
Excavation & Thermal Desorption .| Capital Cost: $164,267
| Annual Operation & Malntenance: $0
Net Present Value: - $188,232
Bloventung (Closed System) o ' Capital Cost: $243,330
(2 years O&M) ‘ Annual Operation & Mamtenancez $1,300
' : Net Present Value: : .$274,026
Steam-Enhanced Soil Vapor Extractuon Capital Cost: - $292,997
(2 years O&M) . " | Annual Operation & Maintenance: - $2,600
' Net Present Value: = - $326,750

Net present value based on 5% annual discount rate.

Q&M = Operations and Maintenance.
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“water monltonng (drscussed under the PS-S ground water sectlon) WIII be used to guard agalnst
migration of contamination from site soil into ground water. The Air Force believes, based on

] "mfonnatron currently available, the selected remedy provides the best balance of trade-offs

..among the other alternatives-with respect to the evaluation criteria. Ecology and EPA concur
with this opinion. The Air Force expects the selected remedy will satisfy the statutory
requirements in CERCLA section 121 (b), will be protective of human health and the

- environment, will comply with ARARSs, is cost-effective, and utilizes a permanent solution to the
maximum ‘extent practicable. Because the selected remedy relies on passive natural
biodegradation of contaminants, it will not satisfy the statutory preference for treatment as a
pnncrpal element.

9.7  SITE PS-7 GROUND WATER CONTAMINATION
| .The fotlowing remedial alternatives were evaluated for PS-7 ground water contamination:

“No Action;’
“ Institutional Controls and Monttonng
Biosparging; - '
"~ Steam Injection with Vapor Extraction; and
'Pump and Treat using Carbon Adsorption.

L
¢ & & o o

The selected remedy for remedratlng petroleum contaminated ground water at Site PS-7 is
institutional controls and monitoring. Based on current information, this alternative appears to
provide the test balance of trade-offs among the alternatives with respect to the nine criteria
EPA uses to evaluate alternatives. This section profiles the performance of the selected
remedy against the line criteria, noting how |t compares to the other optsons under
consrderatlon

9.7.1 Overail_ Protection of Human Health and the EnVironment

All of the alternatives, except "No Actions will provide adequate protection of human health and
" the environment by eliminating, reducing, or controlling risk through removal, treatment, or
institutional controls. Institutional controls and monitoring will rely on natural biodegradation to
~ reduce toxicity of petroleum. Institutional controls, already in place, will regulate human contact
“with contaminants.. Monitoring will add to protectiveness of this alternative by detecting any
tendency for migration of contaminants so that appropriate actions can be taken to prevent
offsite migration. - Monitoring will also be used to measure the natural biodegradation of
petroleum residues. Natural treatment has the advantage of eliminating worker risk associated
with physical hazards and contaminant exposure during intrusive activities. -

9.7.2 Compliance with ARARS

All actron alternatives comply with Iocatlon action, and chemncal-specrflc ARARS by reducrng
either the volume or toxicity of petroleum in site ground water.

The "No Action® alternative is not protectlve of human health and envrronment It was therefore
dropped from consideration at this site.
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9.7.3 Long-term Effectiveness and Permanence

All alternatives offer some degree of long term effectiveness and permanence because petroleum

is either biodegraded in place, or extracted from the ground water and removed from the site.
“Institutional controls and monitoring and biosparging can provide good long term effectiveness
and  permanence but may not remediate all organic components of petroleum equally well.

Steam injection with vapor extraction and pump and treat with carbon adsorption reduce the -
volume of contaminants to yield long term effectiveness and permanence.

-9.7.4 ' Reduction of T_oxicity, Mobility, or Volume of the Contaminants
- Through Treatment '

It is estimated pump and treat with carbon adsorption will reduce the volume of petroleum in
ground water by up to 100%. Steam injection with vapor extraction will result in a reduction of
contaminant volume. but probably less than pump and treat. Open system bioventing and
institutional controls and monitoring rely on natural biodegradation ‘to' reduce toxicity of
petroleum. Biodegradation reduces toxicity by transforming the hazardous components of
petroleum into carbon dioxide, water, and 1atty acids. The non-hazardous components which

~ remain are tar like and tend to form a viscous weathered reSIdue Reducnon of toxicity or volume
resultmg from all alternatives is meversnble '

9.7.5 Short-term Effectiv’eness

Steam injection with vapor extraction and biosparging would be the fastest alternatives to meet
cleanup levels. Pump and treat using carbon adsorption would be the next fastest alternative
to meet cleanup levels. Institutional controls and monitoring would take the longest time frame
to achieve cleanup levels. For steam injection with vapor extraction. biosparging, and pump and
treat using carbon adsorption, precautions would need to be taken to protect workers from
physical hazards associated with drill rigs and exposure to hydrocarbon vapors. Institutional
controls and monitoring has the advantage that there are no physical hazards associated with
heavy equipment and worker exposure to contaminants. No detrimental :mpact on the
surrounding communmes is expected trom any of the alternatlves '

9.7.6 |mp!ementabil|ty~ :

_All the alternatives will meet administrative implementability requirements, however, steam -
injection’ with soil vapor extraction will require management of air emissions and discharged

water, and pump and treat will require management of pumped ground water. All alternatives
 are also technically implementable, although, steam injection with vapor extraction and
biosparging may require treatability testing to-confirm they areeffective. These remedies have
been used successfully to address similar contaminants at other contaminated sites, and the
skilled workers and materials needed to construct the remedies are readily available in the area.
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' 9.7.7 Cost

The  capital cost, -annual operation and maintenance costs, and net present value for each

_ altematlve are listed in Table 9-8. The highest cost alternative is pump and treat using carbon
: adsorpnon with an estimated present net value of $939,312. Steam injection with vapor extraction

and biosparging have estimated net present values of $349,693 and $276,138, respectlvely

Institutional controls and monitoring has an estimated net present value

'$134,232. Institutional controls alone has an estimated net present value of $14,500.

9.7.8 State Acceptance
The Stete of Washington has concurred with the selected remedy for this site.

9 7.9 Communlty Acceptance -
. On May 10 1 995 Fairchild AFB held a publlc meeting to discuss the Proposed plan for the Priority

- 2 Sites. _Prior to this meeting, copies :of the.Proposed Plan were sent to over 130 local residents

and other interested parties. Comments received during the public meeting and during the 30 day
public comments period indicate local businesses believe institutional controls (with or without
monitoring) is not adequately aggressive, and circumvents the intent of the MTCA. The Air Force

. Addresses this comment in the Responsiveness Summary contained in Appendix B.

9.7. 10 Summary of the Selected Remedy

" The selected remedy for . remedlatlon of petroleum contamination in PS-7 ground water is
~institutional controls with monitoring. Institutional controls already in place require a Work
‘Clearance Permit before any intrusive activities are conducted. Personnel’ requesting intrusive

" ‘access will be warned about site conditions and will be required to take appropriate health and

' sa_fety precautions to avoid exposure to contaminants. No. 6 fuel oil is the primary source of
petroleum contamination at PS-7. Residual fuel oil is viscous, and is unlikely to migrate through =
the soil into the ground water. Ground water samplmg will be conducted to monitor petroleum‘
degradatlon and confirm no addltlonal fuel oil mlgrates to ground water.

Institutional controls and monitoring will protect human health by preventing exposure to.
contaminated soil while petroleum biodegrades. Implementation of the selected remedy poses no

technical, administrative, or logistical problems. Institutional controls and monitoring is one of the
~ most cost effective alternatives and has the advantage that workers will not be exposed to physical
and contaminant hazards associated with intrusive activities. The Air Force considers, based on
information currently available, the selected remedy provides the best balance of trade-offs among
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'TABLE 9-8. REMEDIAL ALTERNATlVE COST ESTIM TES FOR SITE PS-7

L T GROUND WATER

ALTERNATIVE COST ESTIMATES
|| No Action Capital Cost: $14,50Q
Annual Operation & Maintenance: $0
' VNet Present Value: _ $14,500
Institutional Controls & Monitoring Capital Cost: $118,027
[Selected Remedy] Annual Operation & Maintenance: _ $1,300
(3 years O&M) Net Present Value: $134,232
Biosparging o Capital Cost: $244,378
(2 years O&M) Annual Operation & Mamtenance: $2,600 ||
Net Present Value: $276,138
Steam Injection with Vapor Extraction Capital Cost: __ . $299,611
(2 years: O&M) Annual Operation & Maintenance: - $2,600
o Net Present Value:- $349,693 ||
Pump & Treat using Carbon Adsorption . | Capital Cost: o $510,965 ||
(12 years O&M) - Annual Operation & Maintenance:  $43,455
S Net Present Value: $939,312

Net present value based on 5% annual discount rate.

. .O&M = Operations and Maintenance. -

0&M wme estimates assume current plume configuration and no natural attenuation. Complimentary natural
attenuatior: may reduce O&M time to less than 3 years for pump and treat using carbon adsorption.
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the other alternatives with respect to the evaluation criteria. .Ecology and EPA concur with this
opinion. The Air Force expects the selected remedy will satisfy the statutory requirements in

- - CERCLA section 1 21 (b), will be protective of human health'and the environment will comply

with ARARSs, is cost-effective, and utilizes a permanent solution to the maximum extent

= practicable. Because the selected remedy relies on passive natural biodegradation of

contaminants, it will not satisfy the Statutory_prefe_;ence for treatment as a principal element.
9.8 SITE PS-7 SOIL CONTAMINATION

_ The following remedial altematnves were evaluated for PS—7 soil contammanon

. No Action;

. Institutional Controls (Wnthout Momtonng)

. Bioventing (Closed System); _
e Steam-Enhanced Soil Vapor Extraction; and
. Excavation and Thermal Desorption.

. The selected remedy for remediating petroleum contaminated sons at Site PS-7 is institutional
controls (without monitoring. Based on current information, this alternative appears to provide
_the best balance of trade-offs among the alternatives with respect to the nine criteria EPA uses’
to evaluate alternatives. This section profiles the performance of the selected remedy against
the’nine criteria, notmg how it compares to the other options under consuderatnon

9.8.1 Qverall Protectlon of Human Health and the Enwronment

All of the alternatives, except "No Action®, will provide adequate protection of human health and
the environment by eliminating, reducing, or controlling risk through removal, treatment,.or
institutional contrals. Institutional controls will rely on natural biodegradation to reduce toxicity
. of components of No. 6 fuel oil. Institutional controls, which include an-excavation permit
process already in place, will control human contact with contaminants. The protectiveness -of
‘institutional controls will be verified by ground water sampling (discussed in the. selected
remedy for PS-7 ground water section) which will be used to confirm no contaminants migrate
into ground water. Natural treatment has the advantage of eliminating worker risk assocuated
with physical hazards and contaminant exposure during lntrusuve activities.

L

9.8.2 - Compliance with ARARS

- All action alternatives comply with location, action, and chemical-specific ARARs by reducing
either toxicity or volume of petroleum in site soil

The “No Action” alternative is not protective of human health and the environment. It was
. therefore dropped from consideration at this site. : -
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9.8.3 Long-term Effectiveness and Permanence _

-+ All alternatives offer some degree of long term effectiveness and permanence because petroleum

is either biodegraded in place, or extracted and destroyed offsite. Excavation and thermal

- desorption is the most effective because all contaminated media are removed from the site.

- Thermal desorption effectively destroys both low and high volatility organics.. Steam-enhanced
soil vapor extraction will remove most organics, regardless of volatility. Closed system bioventing
and institutional controls may provide good long term effectiveness and permanence but may
not remedlate all organlc components of petroleum equally well.

9.8.4 Reductron of Toxicity, Mobllrty, or Volume of the Contammants Through
Treatment .

Excavation and thermal desorptlon will result in approxrmately a 100% reduction in volume of
petroleum contamination. Steam-enhanced soil. vapor extraction alternative will result in a
reduction of volume of petroleum, but less than excavation and thermal desorption. Closed
system bioventing and institutional controls rely on biodegradation to reduce toxicity of -

petroleum.. Biodegradation reduces toxrcrty by transforming the hazardous .components of
~ petroleum into carbon dioxide, water, and fatty acids. The non-hazardous components which
Temain are tar like and tend to form a viscous weathered residue. Reduction of toxncrty or volume
resultmg from all alternatives is wreversrble

1 9.8.5 Short-term Effectiveness

Excavation and thermal desorption and steam-enhanced soil vapor extraction would be the
fastest alternatives to reach cleanup levels.. Health and safety requirements would have to be
implemented for workers performing the cleanup activities to protect them from physical hazards
“associated with excavation activities, drill rigs, and exposure to contaminated media. Closed
system bioventing would be the next fastest aiternative to meet cleanup levels. For this
alternative precautions would need to be taken to protect workers from physical hazards
associated with drill rigs and exposure to hydrocarbon vapors. Institutional controls would take
require the longest time frame to achieve cleanup levels. Institutional controls has the advantage
that there are no physical hazards associated with heavy equipment and worker. exposure to

contaminants. No detrimental |mpact on the surroundmg communities is expected from any of
the alternatives. :

9.8.6 Implementability

All the alternatives will meet administrative implementability requirements. however, steam-
‘enhanced soil vapor extraction will require management of air emissions. Technical
implementability is an issue for excavation and thermal desorption because the majority of the
soil contamination at this site lies beneath Building 1350. Excavation of the contaminated soil
~would threaten the structural integrity of the building. All other alternatives are technically

implementable, although, steam-enhanced soil vapor extraction and closed system bioventing

FAFBAODISEC-9 AOD | 929 - FINAL - 29 SEPTEMBER 1995




may require treatability testing to confirm they are effective. These remedies have been used
successfully to address similar contaminants at other contaminated sites, and the skilled workers

L and matenals needed to construct the remedles are readily avarlable in the area. -

< -
~

9.8.7 Cost

The capital cost, annual operation and maintenance costs, and net present value for each
alternative are listed in Table 9-9. Aggressive in place alternatives are the most expensive at this
site. .Steam-enhanced soil vapor extraction and closed system' bioventing have estimated net
" present values of $321,846 and $267,335, respectively. Excavatlon and thermal desorption has
an estimated net present value of $171,376. ' S

9.8.8 State .Accept_ance
The State of Washington has concurred with the selected remedy for this site.
9 8 9 Commumty Acceptance

On May 10, 1995 Fairchild AFB held a pubhc meetmg to discuss the Proposed plan for the Pnonty
2 Sites. Prior to this meeting, copies of the Proposed Plan were sent to over 130 local residents
- and other interested parties. Comments received during the public meeting and during the 30 day
public comments period indicate local businesses believe institutional controls (with or without
monitoring) is not adequately aggressive, and circumvents the intent of the MTCA. The Air Force
addresses thls comment in the Responsweness Summary contamed in Appendrx B. '

19.8.10 Summary of the Selected Remedy

The selected remedy for remediation of petroleum contamination in PS-7 soil is institutional
controls (without monitoring). Institutional controls already in place require a Work Closure Permit
for intrusive activities. Personnel requesting intrusive access will be warned about site conditions
and will be required to take appropriate health and safety precautions to avoid exposure to -
contaminants. Most contaminated soil is located beneath Building 1350. The primary component
- of petroleum contamination at this site is No. 6 fuel oil. Fuel oil is viscous, and is unlikely to
_migrate through the soil or into the ground water. Ground water sampling (discussed in the
_selected remedy for PS-7 ground water sectlon) will be used to confirm no fuel oil migrates into

- ground water

[

Institutional controls will protect human health by preventing exposure to contaminated soil while
petroleum biodegrades. Implementation of the selected remedy poses no technical,
administrative, or logistical problems. Institutional controls is one of the most cost effective
alternatives and has the advantage that workers will not be exposed to physical and contaminant

hazards associated with excavating or intrusive activities. Ground water monitoring (discussed
~ under the PS-7 ground water section) will be used to guard against migration of contamination
from site soil into ground water. The Air Force considers, based on information currently
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TABLE 9-9 REMEDIAL ALTERNATIVE COST ESTIMATES FOR SITE PS-7 SOIL

‘ ALTERNA'I‘IVE COST,ESTIMATES
No Action Capital Cost: $14,500
| Annual Operation & Mamtenance: $0
Net Present Value: $14,500
Institutional Controls (Without Capital Cost: $14,500
Monitoring) [Selected Remedy]} Annual Operation & Mamtenance: $0
‘ Net Present Value: -$14,500
Excavation & Thermal Desorption Capital Cost: : '$159,036
Annual Operation & Maintenance: . $0
Net Present Value: $171,376
Bioventing (Closed System) Capital Cost: ' $240,960
(2 years O&M) Annual Operation & Maintenance: $1,300
_ Net Present Value: ~ $267,335
Steam-Enhanced Soil Vapor Extraction Capital Cost: $291,240
(2 years O&M) | Annual Operatlon & Mamtenance: , $2.600
' ' Net Present Value: $321,846

Net present vatue based on 5% annuai discount rate.

O&M = Opération and Maintenance. -
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"'avallable the selected remedy prowdes the best balance of trade-offs among the other:
alternatives with respect to the evaluation criteria. Ecology and EPA concur with thrs opinion.

The Air Force expects the selected remedy will satisfy the statutory requrrements in CERCLA .
section 121(b), will be protective of human health and the environment. will comply with ARARs,
is cost-effective, and utilizes a permanent solution to the maximum extent practicable. Because
- the selected remedy relies on passive natural biodegradation of contaminants. it will not satisty

the statutory preference for treatment as a prrncrpal element.

~ When Bullding 1350 ls demoli_shed, the Air Force will address underlying soil contamination.,

9.9 SITE PS-10 SOIL CONTAMINATION
The following remedial alternatives were evaluated for PS-10 soil contamination:

¢«  No Action;. : -

. Instrtutronal Controls and Monutonng, _
.. . .Soil'Vapor Extraction; »
. Steam-Enhanced Soil Vapor Extraction;
. Excavation and Thermal Desorption:
«  Excavation and Soil Washing; and :
(. Excavation and Offsite Disposal (Including Pre-disposal Incineration).

The selected remedies for remediating contaminated in soils at Site PS-10 are excavation and
“offsite disposal for. TCE contamination and institutional controls and monitoring for petroleum
-contamination. Excavation and offsite disposal will target TCE contamination and institutional .-
controls and monitoring will be used to remediate petroleum contamination. Based on current
information, these alternatives appears to provide the best balance of trade-offs among the
_alternatives with respect to EPA’s nine criteria. This section discusses the performance of the
- selected remedies against the nine criteria. noting how it compares to the. other options under
consrderatlon

9.9.1 -Overall Protection of Human Health and the Environment

For petroleum contamination, the “No Action", steam-enhanced soil vapor extraction. and soil
vapor extraction are not protective of human health and the environment. “No Action” would
allow human exposure to contaminated surface soil, and provide no control over migration of
contamination. Soil vapor extraction and steam-enhanced soil vapor extraction are not protective
because they are rendered ineffective by the shallow and.narrow site geometry. The remaining
alternatives will provide at least adequate protection of human heaith and the environment by
eliminating, reducing, or controlling risk through removal, treatment; or institutional controls.
Institutional controls and monitoring is protective of human heaith and the environment because
it relies on biodegradation to reduce the toxicity of contaminants while institutional controis limit -
human contact with contaminated soil. Monitoring will add to protectiveness of this alternative
by detecting any tendency for migration of contaminants so that appropriate actions can be
taken to prevent offsite migration. Monitoring will also be used to measure the natural
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 biodegradation of petroleum residues. Natural treatment has the advantage of eliminating
worker risk associated with physical hazards and contaminant exposure: during excavation.
Excavation combmed with soil washing, thermal desorptlon. or offside disposal are all protective
of human health and the environment These alternatives completely remove contaminated soil
from the site and either treat or dispose of it offsnde ’

For TCE contamination, excavation and thermal desorption, excavation and soil washing, and
* excavation and offsité disposal (including pre-disposal incineration) are the only alternatives
which are protective of human health and the environment. Under LDRs incineration is the
BDAT for TCE contaminated soil. Altemnatives based on blodegradatlon are not protective
because TCE degrades to vinyl chloride which is a more hazardous waste than TCE.:

9.9.2 Compliance with ARARS

For petroleum contammatlon soil vapor extraction and steam enhanced soil vapor extractnon
do not comply with ARARs because they are rendered ineffective by the shallow and narrow
site geometry. Institutional controls and monitoring, and excavation combined with soul ,
washing, thermal desorpnon or offside dtsposal all comply with ARARs » :

For TCE contammat:on excavation and soil washlng, excavation and thermal: desorptlon and
excavation and offside- disposal (including pre-dlsposal lncmeratlon) are the only alternatives
“that comply with ARARs. Alternatives based on biodegradation do not comply with ARARs
" because TCE degrades to vinyl chloride which is a more hazardous waste than TCE. "Under
LDR, incineration is the BDAT for TCE contaminated soil. :

The *No Action®, steam-enhanced soil vapor extraction, and soil vapor extraction alternatives
do not comply with the threshold criteria for petroleum and TCE. They will therefore be dropped
from further consideration at this site. The only alternatwes to meet threshold criteria for TCE
contaminated soil are excavation based

' ,9.9.3 Long-term Effectiveness and Permanence

- For petroleum contamination, all alternatives offer some degree of long term effectiveness and
permanence because petroleum is either biodegraded in place, or extracted and removed from
the site. Excavation combined with offside disposal, soil washing, or thermal desorption are the
‘most effective and permanent because contaminated media is removed from the site. Offsite
disposat without treatment is the least preferred option under Superfund.  Thermal desorption is:
a better alternative, because it treats the soil and effectively destroy both low and high volatility
organics. Institutional controls and monitoring provide good long term effectiveness and
permanence, however, it may not remediate all organic components of petroleum equally well.
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~ 5 For TCE contammataon excavatlon combmed with soil washmg, thermal desorpt»on or oﬁs:te

‘ 'dlsposal (including’ predlsposal mcmeratlon) are highly ‘effective and permanent because all

-+ contaminated media is removed from the site and treated Resuiting decontammated soil would
be landfilled.

.9.9.4 Reduction of Toxncrty, Moblllty, or Volume of the Contammants Through
~ Treatment :

For petroleum contamination, excavation combined with offsite disposal, soil washing, or thermal

desorption will result in approximately a 100% reduction in volume of onsite petroleum

contamination. Institutional controls and monitaring rely on biodegradation to reduce toxicity of

petroleum. Biodegradation reduces toxicity by transforming the hazardous components of

petroleum into carbon dioxide, water, and fatty acids. The non-hazardous components which

remain are tar like and tend to form a viscous weathered residue. Reduction of toxicity or volume
resultlng from all alternatlves is :rrevers:ble

For TCE contamination. excavation and offsite disposal, including predisposal incineration, will
- reduce the toxicity of TCE contaminated soil. Excavation combined with soil washing or thermal -
desorption will reduce the volume of contaminated media. Reduction in toxicity- or - volume
resulting from these alternatives is lrrevers:ble - ‘

9.9.5 Short-term Effectiveness

For petroleum contamination, excavation combined with thermal desorption, soil washing, and
offsite disposal would be the fastest aiternatives to meet cleanup levels. Health and safety
. requirements would have to be lmplemented for workers performing the cleanup activities to
protect them from physical hazards associated with excavation, intrusive activities. and exposure .
to contaminated media. The institutional controls and monitoring alternative would take longer
than the other alternatives to meet cleanup levels. . Institutional controls and monitoring has the
advantage that there are no physical hazards associated with heavy equipment and worker
'exposure to contaminants. No detrimental lmpact on the surroundmg communities is expected
from any of the alternatives. :

For TCE contamination all excavation based altérnatives would meet cleanup levels very quickly.

Health and safety requirements would have to be initiated for workers involved in the excavatlon
soil washmg, thermal desorptlon and incineration phases of the process..

9.9.6 lmplem.entability

For petroleum contamination, all the alternatives will meet administrative implementability
requirements, however, soil washing will require rhanagemen_t of air emissions and discharged -
-water. All alternatives are also technically implementable, although, soil washing may require
treatability testing to confirm it is effective. These remedies have been used successfully to
address similar contaminants at other contaminated sites, and the skilled workers and materials
needed to construct the remedies are readily available in the area.
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‘For TCE contamination, all excavation based alternatives will meet both administrative and
. technical rmplementabuhty requirements. .- Soil . washing. will -require air emission and water
- discharge ‘management, and thermal desorptnon may require air emission. management Soil
_washnng may requlre treatabmty testmg to confirm. effectrveness e e

9.9.7 Cost

For petroleum -contamination, the capital cost, annual operation and maintenance costs, and
net present value for each alternative are listed in Table 9-1 0. The highest cost alternatives
|nvolve soil excavation. = Excavation, of 600 cubic yards of petroleum contaminated soil,
combined with soil washing and thermal desorption have estimated net present values of
$304,975 and. $244,195, respectively. Institutional controls and monitoring for petroleum
contaminated soil has an estimated net present value of $125,182.

For TCE contamination, the capltal cost, annual operation and.‘maintenance cost, and net
present value of for excavation and offsite disposal is shown in Table 9-10. The net present ‘
- value of excavation and offsite disposal (including predisposal incineration) for 67 cubic yards of
~ - TCE contaminated soil is '$356,780'. :

998 State Acceptance
| The State of Washington has concurred with the selected remedy for this site.
9.9.9 Community Acceptance

On May 10, 1995, Fairchild AFB held a public meeting to discuss the Proposed plan for the
Priority 2~Si‘t,es. Prior to this meeting, copies of the Proposed Plan were sent to over 130 local
residents and other interested parties. Comments received during the public meeting and
during the 30-day public comments period indicate local businesses believe institutional controls
(with or without monitoring) is not adequately aggressive, and circumvents the intent of the .
MTA. The Air Force addresses ‘this comment in the Responsrveness Summary contained in
Appendix B. :

9.9.10 Summary of the Selected Remedy

The selected remedies for remediating TCE and petroleum contaminated in soils at Site PS-10 -
are excavation and offsite disposal, including predisposal incineration, and institutional controls E
and monitoring, respectively. Excavation and offside disposal will target TCE contamination

and institutional controls ‘and monitoring will be used to remediate petroleum contamination.

_ Institutional controls already in place require a Work Clearance Permit to conduct intrusive

activities. The site is located adjacent to the flightline, so only Air Force personnel and

authorized contractors can gain access. Personnel requesting intrusive site access will be

warned about site conditions and will be required to take appropriate health and safety -
precautions to avoid exposure to contamlnants Soil sampling will be conducted to monitor

petroleum degradatlon : ‘
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“+ TABLE-9-10.” REMEDIAL'ALTERNATIVE COST ESTIMATES FOR SITE PS-10 SOIL

ALTERNATIVE

‘COST ESTIMATES Jl

No Action Capital Cost: $14,500]
Annual Operation & Maintenance: $0
_ Net Present Value: $14,500
Institutional Controls & Monitoring Capital Cost:  $113,849

[Selected Remedy] Annual Operation & Maintenance: $1.300 4
(4 years O&M) Net Present Value: $125,182
Steam-Enhanced Soil Vapor Extraction Cap«tal Cost: $296,937
(2 years O&M) ' Annual Operation & Mamtenance: ' $2,600
: ' Net Present Value: $340,392
Excavation & Thermal Desorption | Capital Cost: - $181,635
. Annual Operation & Maintenance: $0
‘| Net Present Value: - $244,195
Soil Vapor Extraction -} Capital Cost: $264,157
(2 years O&M) Annual Operation & Mamtenance:~ $2.600
E Net Present Value: $328,970
Excavation & Soil Washing , Capltal Cost: $216.875
Annual Operation & Mamtenance: ' - $0
Net Present Value: $304,975
|| Excavation & Offsite Disposal Capital Cost: $217,825
[Selected Remedy] | Annual Operation & Mamtenance: ’ S0
‘ ' ‘ ‘| Net Present Value: $356.780-

Net present value based on $% annual discount rate.

O&M = Operation and Maintenance.
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The selected remedies wm destroy TCE contammanon and protect human heaith by preventlng
exposure to contaminated soil while petroleum biodegrades. lmplementatlon of the selected
remedies pose no technical, administrative, or logistical problems. The selected remedies are

. ‘the most cost effective alternatives and have the advantage that workers will be exposed to a

minimum of physical and contaminant hazards associated with excavating. The Air Force

considers, based on information currently available. the selected remedies provide the best
~ balance of trade-offs among the other alternatives with respect to the evaluation criteria. Ecology
and EPA concur with this opinion. The Air Force expects the selected remedy will satisfy the
statutory requirements in. CERCLA section 121(b), will be protective of human heaith and the
environment, will comply with ARARs, is cost-effective, and utilizes a permanent solution to the
‘maximum extent practicable. Because institutional controls and monitoring relies on passive

natural biodegradation of contaminants. it will not satxsfy the statutory preference for treatment
. asa prmcnpal element.

9.10 SITE FT-2 GROUND WATER CONTAMINATION -
The following remedial alternatives were evaluated for FT-2 ground water contamination:

‘'« No Action:

¢+ Institutional Controls and Monltormg,
] ‘Biosparging;
. Steam Injection with Vapor Extraction; and
. Pump and Treat using Carbon Adsorption.

* The selected remedy for remediating petroleum contamination in ground water at Site FT-2 is
institutional controls and monitoring. Based on current information, this alternative appears to
provide the best balance of trade-offs among the alternatives with respect to EPA’s nine criteria.
This section discusses the performance of the selected remedy against the nine criteria, noting
how it compares to the other options under consideration.

" 9.10.1 Overall Protection of Human Heaith and the Environment

All of the alternatives, except "No Action”. will provide adequate protection of human health and
the environment by eliminating, reducing, or controlling risk through removal. treatment, or
institutional controls. Institutional controls and monitoring will rely on natural biodegradation to
~ reduce toxicity of petroleum. Institutional controls, already in piace. will regulate human contact
~ with contaminants while they biodegrade. Monitoring will add to protectiveness of this alternative
by detecting any tendency for migration of contaminants so that appropriate actions can be
taken to prevent offsite migration. Monitoring will also be used to measure the natural
biodegradation of petroleum residues. Natural treatment has the advantage of eliminating worker
risk associated with physical hazards and contaminant eprsure during intrusive activities. '
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'9.10.2 Compliance with ARARS
" All action alternatives comply wrth Iocation action and chemical-specmc ARARs by reducmg
either volume or toxrcrty of petroleum in site ground water.

The *No Action® altematlve is not protectrve of human health and the envnronment from
‘ tconsrderation at this site. :

9.10.3 Long-term Effectiveness and Permanence

Al alternatives offer some degree of Iong term effectiveness .and pefmanence because
- ‘petroleum is either biodegraded in place, or extracted from the ground water and removed from
the site. Institutional controls and monitoring and biosparging may provide good long term
effectiveness. and permanence but may not remediate all organic components of petroleum
" equally well. Steam injection with vapor extraction and pump and treat with carbon adsorption
reduce the volume of contaminants to yield long term effectiveness and permanence.

9.10.4 Reductlon of Toxicity, Mobllity, or Volume of the Contaminants Through
Treatment S

It is estimated pump and treat with carbon adsorption will reduce the volume of petroleum in
ground water by up to 100%. Steam injection with vapor extraction will result in petroleum
- volume reduction, but probably less than pump and treat.- Open system bioventing and
institutional controls and monitoring rely on biodegradation to reduce toxicity of petroleum.
Biodegradation reduces toxicity by transforming the hazardous components of petroleum into
carbon dioxide, water, and fatty acids. The non-hazardous components. which remain are tar
like and tend to form a viscous weathered residue. Reduction of toxrcrty or volume resulting
from an alternatives is irreversible. -

9.10.5 Short-term Effectiveness

Steam injection with vapor extraction would be the fastest alternative to meet cleanup levels.
The next fastest alternatives to meet cleanup levels would be biosparging and pump and treat
with carbon adsorption. For steam injection with vapor extraction, biosparging, and pump and
treat using carbon adsorption, precautions would need to be taken to protect workers from -
physical hazards assocrated with drill rigs and exposure to hydrocarbon vapors. Institutional
controls and monitonng would require the longest time frame to achieve cleanup levels.
Institutional controls and monitoring has the advantage that there are no physical hazards
associated with intrusive activities equipment and worker exposure to contaminants. No
detrimental impact on the surrounding communities is expected from‘any of the altemnatives.

9.10.6 Implementability -
All the alternatives will meet administrative implementability requirements, -however, steam

injection with soil vapor extraction will require management of air emissions and discharged
water, and pump and treat will require management of pumped ground water. All alternatives
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~are also technically implementable, although, steam injection with vapor extraction and
biosparging may require treatabmty testing to confirm they are -effective.  These remedles have
been used successfully to address similar contaminants at other contaminated sites, and the
skilled workers and materials needed to construct the remedies are readily available in the area.

9.10.7 Cost

The capital cost, annual operation and maintenance costs, and net present value for each
alternative are listed in Table 9-11. The highest cost alternative is pump and treat using carbon.
adsorption with an estimated present net value of $936,760. Steam injection with vapor
extraction and biosparging have estimated net present values of $391.476 and $297,888,

_respectively. Institutional controls and monitoring is the least expensive alternative with a net

~ present value of $1 34,461. Institutional controls alone has an estimated net present value of
$14,500 ' 0

9.10.8 State Acceptance
The State of Washington has concurred with the selected remedy for this site.-
9.10.9 Qémmhn'ity Acceptance

On May 10, 1995, Fairchild AFB held a public meeting to discuss the Proposed plan for the
Priority 2 Sites. Prior to this meeting, copies of the Proposed Plan were sent to over 130 local
residents and other interested parties. Comments received during the public meeting and during
the 30 day'public comments period indicate local businesses believe institutional controls (with
or without monitoring) is not adequately aggressive, and circumvents the intent of the MTCA.
The Air Force Addresses this comment in the Responsiveness Summary contained in Appendix
B. -

9.10:10 B 'Summary of the Selected Remedy

The selected remedy for remediation of petroleum contamination in FT-2 ground water is
institutional controls with monitoring. Institutional controls already require a Work Clearance
Permit before any intrusive activities are conducted. Personnel requesting intrusive access will
be ‘warned about site conditions and will be required to take appropriate health and safety
precautions to avoid exposure to contaminants. Ground water sampling will be conducted to
monitor petroleum degradation and confirm no additional petroleum migrates into ground water.
The Air Force is considering installing additional ground water monitoring wells to better defme
the contaminant plume and monitor the decay of petroleum.

Institutional ‘controls ‘and monitoring will protect human health by prevénting exposure to
contaminated ground water while petroleum biodegrades. Implementation of the selected
remedy poses no technical, administrative, or logistical problems. Institutional controls and
 monitoring is one of the most cost effective alternatives and has the advantage that workers will
" not be exposed to physical and contaminant hazards associated with intrusive activities. The Air
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TABLE 9-11.” REMEDIAL ALTERN_ATIVE COST ESTIMATES FOR SITE FT-2

GROUND WATER

 COST ESTIMATES

ALTERNATIVE
No Action Capital Cost: $14,500
S ‘Annual Operation & Maintenance: %0
Net Present Value: $14,500
|l Institutional Controls & Monitoring Caputal Cost: _ $117,833 §
|| [Selected Remedy} ' Annual Operation & Mamtenance: ' $1,300
(5 years O&M) Net Present Value: - $134.461
Biosparging Capital Cost: $250,77S ||
(3 years Q&M) Annual Operation & Maintenance: $2,600
' ‘ Net Present Value: $297,888
Steam Injection with Vapor Extraction Capital Cost: $315,925 |t
|l (2 years O&M) - | Annual Operation & Maintenance: .$2,600
: Net Present Value: . $391,476
Pump & Treat using Carbon Adsorption | Capital Cost: | - :$509.820
(12 years O&M) Annual Operation & Maintenance: - $43,455
' Net Present Value:

$936,760

Net present value based on 5% annual discount rate.

0&M = Operations and Maintenance.

O&M time estimate assumes current plume configuration and no naturai anenuéuon. Compiementary natural

attenuation may reduce O&M time 10 less than 5 years for pump ana treat using caroon adsorption.

FAFB\ROO\SEC-9.R00
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Force, based on information currently available, considers the selected remedy as provudlng the
- best.balance of-trade-offs among the ‘other alternatives with respect to the evaluatlon criteria. -
Ecology and EPA concur with this opinion. The Air Force expects the ‘selected remedy will satisfy

~ the statutory requirements in CERCLA section 121 (b), will be protective of human health and the
environment, will comply with ARARSs, -is cost-effective, and utilizes a permanent solution to the
maximum extent practicable.  Because the selected remedy relies on passive natural
biodegradation of contaminants, it will not satisfy the statutory preference for treatment as a
principal element :

9.11 SITE FT-2 SOIL CONTAMINATION |

The followmg remedial alternatives were evaluated for FT-2 soil contammatron

i No Action;
. Institutional Controls and Monltonng,
. Bioventing (Open System); _
. Steam-Enhanced Soil Vapor Extractlon
» . Excavation and Thermal Desorption;
. Excavation and Soil Washing; and
. Excavation and Offside Disposal.
The selected remedy for petroleum contaminated soils at Site FT-2-is institutional controls and

monitoring - Based on current information, this alternative appears to provide the best balance of
trade-offs among the alternatives with respect to the nine criteria EPA uses to evaluate
alternatives.. This section discusses the performance of the selected remedy against the mne
criteria, notlng how it compares to the other optlons under consrderatlon

'9.11.1 Overall Protection of Human Health and the Environment

All of the alternatives, except “No Action”, will provide adequate protection of human heaith and -
the environment by eliminating, reducing, or controlling risk through removal, treatment, or
institutional controls. Institutional controls and monitoring will rely on natural biodegradation to.
reduce toxicity of petroleum products Institutional controls, already in place, will control human
contact with contaminants. Monitoring will add to protectiveness of this alternative by detecting
any tendency for migration of contaminants so that appropriate actions can be taken to prevent
offside migration. Monitoring will also be used to measure the natural biodegradation of petroleum
residues. Natural treatment has the advantage of eliminating worker risk associated wrth phys:cal ’
hazards and contamlnant exposure during any intrusive activities.

9.11.2 Compliance with ARARS

All action alternatives comply with location, actlon and chemical- specmc ARARs by reducmg~
either the toxrcnty or volume of petroleum contamination in site soil.
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o The “No Actron altematlve is no, protectrve of human health and the envrronment It is therefore
’f"‘dropped from consuderatlon at thissite.... .7 .- P SO :

‘9.11.3 Long-term'Eﬂecﬂveneés ano Permanence - - - s

All alternatives offer some degree of long term effectiveness and permanence because petroleum
products are either biodegraded in place, or extracted and removed from the site. Excavation
combined with offside disposal, soil washing, or thermal desorption are the most effective because
all contaminated media is removed from the site. Offside disposal without treatment is the least
preferred option under CERCLA. Soil washing and thermal desorptron are better alternatives,

because they treat the soil and effectively destroy both low and high volatility organics. Steam--
-enhanced soil vapor extraction will remove most organics, regardless of volatility. Open system
bioventing and institutional controls and monitoring may provide good long term -effectiveness and
permanence but may not remediate all organic components of petroleum equally Well. -

9. 11 4 Reduction of Toxicity, Moblhty, or Volume of the Contammants Through
Treatment - -

Excavation combined offeide disposal, soil wasning,' and thermal. desorption all result in

~ approximately a 100% reduction in volume of onsite petroleum contamination. Steam-enhanced

soil vapor extractlon alternative will also reduce the volume of petroleum contamination, but less
than the excavation altem}atlves Open system bioventing and institutional controls and monitoring
rely on biodegradation to reduce toxicity of petroleum. Biodegradation reduces toxicity by
transforming the hazardous components of petroleum into carbon dioxide, water, and fatty-acids.
The non-hazardous components which remain are tar like and tend to form a viscous weathered
‘residue. Reduction of toxicity or volume resulting from all alternatives is irreversible. '

' 9.11.5 Short-term Effectiveness

' Open system bioventing would be th'e fastest alternative to meet cleanup levels. For this
Ialternatlve precautions would need to be taken to protect workers from physical -hazards
_associated with drill rigs and exposure to hydrocarbon vapors. Excavation combined with offsite
':dlsposal ‘soil washing, and thermal desorption would be the next fastest alternatives to achieve
cleanup fevels. Health and safety requirements would have.to be implemented for workers
" performing the cleanup activities to protect them from physical hazards associated with excavation
and exposure to contaminated media. Institutional controls and monitoring will require more time
than excavation based alternatives to achieve cleanup levels. Institutional controls and monitoring
has the advantage that there are no physical hazards associated with heavy equipment and
worker exposure to contaminants. Steam-enhanced soil vapor extraction would be the slowest
alternative to meet cleanup levels. For this alternative, precautions would be taken to protect
" workers from physical hazards associated with drill rigs and exposure to hydrocarbon vapors. No
detrimental impact on the surrounding communities is expected from any of the altematives.
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9.11.6 Implementability

All the alternatives will meet administrative implementability requirements. Steam-enhanced soil
vapor extraction will, however, require management of air emissions and soil washing will require
management of air emissions and discharged water. All altematives are also technically
implementable, although, steam-enhanced soil vapor extraction, open system bioventing and soil
washing may require treatability testing to confirm they are effective. These remedies have been
used successfully to address similar contaminants at other contaminated sites, and the skilled
workers and materials needed to construct the remedies are readily available in the area.

- 9.11.7 Cost

The capital cost, annual operation and maintenance costs, and net present value for each
alternative are listed in Table 9-12. The highest cost altemnatives involve soil excavation.

Offside disposal, soil washing, and thermal desorption have estimated net present values of
$6,397,835, $3,929,971, and $3,129,985, respectively. Aggressive in place. alternatives are the
next most expensive. Steam-enhanced soil vapor extraction and open system bioventing have
estimated net present values of $782,766 and $261,678, respectively. Institutional controls and
monitoring has an estimated net present value of $122,511. Institutional controls alone has an.
estimated net present value of $14,500. ’ '

9 11.8 State Acceptance
The State of Washmgton has concurred with the selected remedy for th:s s:te
9. 11 .9 Commumty Acceptance

" On May 10, 1995, Fairchild AFB held a public meeting to discuss the Proposed plan for the Priority
"2 Sites. Prior to this meeting, copies of the Proposed Plan were sent to over 130 local residents
‘and other interested parties. Comments received during the public meeting and during the 30 day
-public comments period indicate local businesses believe institutional controls (with or without
monitoring) is not adequately aggressive, and circumvents the intent of the MTCA: The Air Force
addresses this comment in the Responsweness Summary comalned in Appendlx B.

9.11.10 v Summary of the Selected Remedy _

The selected remedy for remediation of petroleum contamination in FT-2 soil is institutional
controls and monitoring. Institutional controls already in place require a Work Clearance Permit for
intrusive activities. The site is located adjacent to the flightline, so only Air Force personnel and
authorized contractors can gain access. Personnel requesting site access will be warned about
site conditions and will be required to take appropriate health and safety precautions to avoid

- exposure to contaminants. Soil sampling wnll be conducted to momtor petroleum degradation and
migration.

- 9-43 FINAL - 8 DECEMBER 1995
: (Replaces 29 September 95 Version)




~ TABLE 9-12. REMEDIAL ALTERNATIVE COST ESTIMATES FOR SITE FT-2 SOIL

~ ALTERNATIVE

e

COST ESTIMATES

No Action Capital Cost: $ 4.50(7r '
Annual Operation & Maintenance: . %0
, , Net Present Value: - " $14,500
Institutional Controls & Monitoring Capital Cost: $113,021
[Selected Remedy] ‘ Annual Operation & Maintenance: $1,300
(2 years O&M) Net Present Value: $122,511
Bioventing (Open System) Capital Cost: A $239,133
(2 years O&M) ‘| Annual Operation & Maintenance:  $1,300|.
e T | Net Present Value: ' $261,678
Steam-Enhanced Soil Vapor Extraction Capital Cost: _ $438,743
(3 years O&M) ‘| Annual Operation & Maintenance:  $2,600
- . Net Present Value: '$782,766
Excavation & Thermal Desorption Capital Cost: - $1,077.225 ||
- Annual Operation & Maintenance: . $0
_ » Net Present Value: '$3,129,985 ||
Excavation & Soil Washing ‘Capital Cost: - $1,350,571
: ' Annual Operation & Maintenance: - $0
Net Present Value: - $3,929,971
Excavation & Offsite Disposal . Capital Cost: $2,101,035
' Annual Operation & Maintenance: $0
Net Present Value: ~ $6,397.835

Net present value based on 5% annual discount rate.’

O&M = .Operation and Maintenance.
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" Institutional controls and monitoring will protect human health by preventing exposure to h
contaminated soil while petroleum products biodegrade. implementation of the selected remedy
poses no technical, administrative, or logistical problems. Institutional controls and monitoring
is one of the most cost effective alternatives and has the advantage that workers will not be
exposed to physical and contaminant hazards associated with excavating or intrusive activities.
The Air Force considers, based on information currently available, the selected remedy provides
the best balance of trade-offs among the other alternatives with respect to the evaluation criteria.
Ecology and EPA concur with this opinion. The Air Force expects the selected remedy will satisfy
the statutory requirements in CERCLA section 121(b), will be protective of human health and the
environment, will comply with ARARs, is cost-effective, and utilizes a permanent solution to the
- maximum extent practicable. Because the selected remedy relies on passive natural

biodegradation of contaminants, it will not satisfy the statutory preference for treatment as a
principal element. : ‘ '
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10.0 SELECTED REMEDIES
The following sections describe the remedies selected for each of the Priority 2a Sites.

10.1 RECIPROCATING ENGINE SHOP, BUILDING 2150 (IS-3)

The selected remedy for 1S-3 is Institutional Controls. This selection is based on the results of

the human health risk assessment, which determined that conditions at the site posed no
unacceptable risks to human health. When Buuldmg 2150 is demolished, underlymg soil wull be
- assessed for PCBs and remediated if necessary.

10.2 JET ENGINE TEST STAND, BUILDING 3000 (1S-4)

The remedial action goal' at 1S-4 is to remediate soil to state cleanup levels. Contaminants
. detected in the deeper water bearing zones beneath and up gradient of this site are’ not
associated with site activities and: will be addressed under the Priority 3 Operable Unit. The
selected remedy for soil contamination is Institutional Controls and Monitoring. The Air Force

believes Institutional Controls and Monitoring provides the best balance of trade-offs with respect

to the evaluation cmena (see also Section 9.2 10) This remedy consists of the folloWing
elements: : o '

. Mamtammg institutional controls requmng a Work Clearance Permn for mtrusuve
actxvmes C :

. Allow natural attenuation to reduce the concentration of petroleum co’htamlinatioh;
and o : '

e Monitoring the degradation of diesel range ‘petroleum contamination in soil until

the contamination level decreases below the state cleanup level of '2QO mg/kg.

The estimated costs associated with this remedy are tabulated as shown.

SOIL _
IS4 _
, INSTITUTIONAL CONTROLS AND MONITORING
Capital Costs : ‘ - $113,445
Annual Operation and Maintenance Costs $1,300
Net Present Value _ : $123,870
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" The following paragraphs present specrfuc components of this remedy:

-~ A) . Maintaining mstltutlonat controls requrnng a Work Clearance Permit for intrusive
activities.

Intrusive activities require a Work Clearance Permit. . The site is located adjacent to the flightline,
and only authorized Air Force personnel or authorized contractors can gain access. Personnel
requesting intrusive site access will be warned about site conditions and will be required to take .
appropriate health and safety precautions to avoid exposure to contaminants. In the event of
base closure, the Air Force, in conjunction with EPA and Ecology, will evaluate the need for
additional site activities relative to the Community Environmental Response Facilitation Act.

B) © Allow natural attenuation to reduce the concentration of petroleum contamination.

Natural attenuation includes a number of components that collectively contribute to the reduction
in coptamination. It is particularly effective for petroleum Compounds and soluble or volatile
.,compounds “Natural bacteria consume the individual components that make up the most
common petroleum contaminants. In. complex petroleum mixtures, components that are not
~ consumed or ate very recalcitrant, ‘generally are also less bicavailable. The rate at which
microbes degrade organic compounds depends on a variety of factors. Some of the more
'rmportant ones include temperature; moisture; pH: oxygen availability; active surface area; the
presence or absence of other chemical compound$ which may act as nutrients, stimulants,
toxins, or retardants; and competition from other bacterial species. Soluble materials disperse
"as ground water moves through the system, and volatile materials evaporate. . Contaminants
exposed to the surface are subject to photo-oxidation and ultraviolet degradation. Physical
degradation may also play a role for contaminants at the surface as compaction or freeze-thaw
action affect active surface area, particle size, and aeration. '

C) Momtonng the degradation of diesel range petroleum in- site soil untll the‘
contamination level decreases below the state cleanup level of 200 mg/kg.

Soil sampling will be conducted to mon'rtor the degradation and migration of petroleum.
contammatron Soil monitoring will be conducted in a phased manner starting on a semiannual
basis.. In-conjunction with historic data, if a clear decline in contamination can be demonstrated,

and that decline is consistent with current projections, sampling may be reduced to annual,

biannual, and eventually longer terms as negotiated at that time. The point of compliance will
be throughout the site. It is estimated that soil cleanup levels can be achieved in a 3-year time
frame. if monitoring indicates this remedy will not attain cleanup levels within a reasonable time
frame, which shall not exceed 30 years, the need for remedial actron will be reevaluated by the
Air Force, EPA, and Ecology.
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10.3 . BULK FUEL STORAGE AREA (PS-1)

The goals of the remedial action at PS-1 are to remediate ground water to state and MCL
cleanup levels and to remediate soil to state cleanup levels. The 'selected remedy for soil
remediation is Open System Bioventing. The selected remedy for ground water is Institutional
Controls and Monitoring. The Air Force believés open system bioventing, and institutional
controls and monitoring provide the best balance of trade-offs with respect to the evaluation
criteria (see also Sections 9.3.10 and 9.4.10). These remedies consist of the following elements:

. Malntammg institutional controls requiring a Work Clearance Permit for lntruswe :
activities; . :
. Implementing an in place bioventing treatment system for diesel range petroleum

- contaminated soil until the contammatlon Ievel decreases below the state cleanup
' Ievel of 200 mg/kg o

. Allow natural attenu_atlon to reduce the concentration of petroleum contamination;
and '
e Monltonng ground water across the site and down gradient to assess degradatlon

and migration of diesel range petroleum and benzene until the contamination .
levels decrease below the state cleanup Ievels of 1 000 ug/L and MCL of 5 pg/L.
respectively.

The estimated costs associated with these remedies are tabulated as shown.

SOIL . ‘GROUND WATER
PS-1 . -
A * INSTITUTIONAL CONTROLS
OPEN SYSTEM BIOVENTING " AND MONITORING
Captal Costs B . . .$241,475 o ’ $118,103
Annual Operation and . $1300 ' . $1300
Maintenance Costs ' '
Net Present Value | | $266,380 .. | $134,763

Thelfollowing paragraphs present speCifie compdnents of these remedies:

A) Malnta:nmg msmutlonal controls requiring a Work Clearance Permit for intrusive
activities. :

During site cleanup human health will be protected by institutional controls, some of which are

- already in place. Any intrusive activities require a Work Clearance Permit. Personnel requesting
intrusive site access will be warned about site conditions and will be required to take appropriate
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health and safety precautions to avoid exposure to contamrnants In the event of base closure,
. . the Air Force, in conjunction with EPA and _Ecology, will evaluate the need for addmonal site
Vactrvmes relatrve to.the Communrty Envrronmental Response Facmtatron Act.

B) “ . Implementing an in place bioventing treatment system for diesel range petroleum
contaminated soil until the contamination level decreases below the state cleanup
level of 200 mg/kg. '

An open system bioventing pilot project is already in progress at the site. Initial test results
indicate open system bioventing will increase the oxygen content of the soil and enhance natural
biodegradation of petroleum in the soil. Information from the pilot project will be used to
‘enhance the effi iciency of an expanded bioventing system which will treat an estimated 16,000
cubic yards of petroleum contaminated soil. Bioventing effectiveness will be evaluated through
soil sampling. The system will be operated until the soil cleanup level of 200 mg/kg for
petroleum contamination is achieved. The point of compliance will be throughout the site..
Necessary operatlon time is expected to be less than one year. :

C) Allow natural attenuation to reduce the concentration of petroleum contamination.

“Natural attenuation includes a number of components that collectively contribute to the reduction
in contamrnatron it is particularly effective for petroleum compounds and soluble or volatile
compounds Natural bacteria consume the individual components that make up the most
common petroleum contaminants. In complex petroleum mixtures, components that are not
consumed or are very recalcitrant, generally are also less biocavailable. The rate at which
microbes degrade organic compounds depends on a variety of factors. Some of the more
important ones include temperature; moisture; pH: oxygen avarlabrhty, active surface area; the
presence or absence of other chemical compounds which may act as nutrients, stimulants,
toxins, or retardants; and competition from other bacterial species. Soluble materials disperse’
as ground water moves through the system -and volatile materials evaporate. Contaminants
‘exposed to the surface are subject to photo-oxudatron and ultraviolet degradation. Physical
degradation may also play a role for contaminants at the surface as compaction or freeze-thaw
actron -affect active surface area, particle size, and aeration. :
| D) Monitoring ground water across the site and down gradient to assess degradation
“and migration of diesel range petroleum and benzene until the contamination level

decreases below the state cleanup level of 1,000 yg/L and MCL of 5 pa/L, -

respectrvely

Ground water sampling will monitor contaminant of concern degradation and migration. Ground
water monitoring will be conducted in a phased manner starting on a semiannual basis. In
conjunction with historic data, if a clear decline in contamination can be demonstrated, and that
decline is consistent with current projections, sampling may be reduced to annual, biannual and
eventually longer terms as negotiated at that time. The MCL for benzene in groundwater is
- 5 pg/L.. The point of compliance will be throughout the plume. It is estimated that ground water
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cleanup levels can be achreved in a 4-year time frame. If ‘monitoring indicates thls remedy will
" not attain cleanup levels within a reasonable time frame. which shall not exceed 30 years, the
v need for remedial action will be reevaluated by the Air Force, EPA and Ecology '

10.4 FUEL OIL STORAGE TANK AT WHERRY HOUSING (PS-5)

The goals of the remedial action at PS-5 are to remediate ground water to state cleanup levels
and to remediate soil to state cleanup levels. The selected remedy for soil is Institutional
Controls. The selected remedy for ground water is Institutional Controls and Monitoring. The
Air Force believes institutional controls and institutional controls and monitoring provide the best
balance of trade-offs with respect to the evaluation criteria (see also Sectlons 9.5.10 and 9.6.10).
These remedies consist of the following elements:

. .Malntamrng institutional controls requmng a Work Clearance Permrt for intrusive
activities: ' '

«  Allow natural attenuation to reduce the concentration of petroleum contamination;
and ' E o :

. Monrtonng ground water across the site and down gradient to assess degradation

and mrgratlon of diesel range petroleum contamination until the state cleanup level
of 1,000 ug/L is achieved.

The estimated costs vasvso'ciated'-with these‘remedies are teb,ulated a’ssh_own.

~ soL " GROUND WATER |
PSS INSTITUTIONAL CONTROLS
INSTITUTIONAL CONTROLS | AND MONITORING
Captal Costs ’ - . $14500 . s17.274
Annual Operation and Maintenance Costs | - $0 ' $1.300
Net Present Value $14.500 . $132.093

The followi‘n»g paragraphs present specific components of these remedies: v

A) Mamtalnung institutional controls requiring a- Work Clearance Permrt for mtrusnve
activities. '

Institutional controls already in place require a Work Clearance Permit before intrusive activities

are conducted. Personnel conducting intrusive activities will be warned about site conditions and
will be requrred to take appropriate health and safety precautions to avord exposure to _
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contamlnants ln the event of base closure the Arr Force rn con;unctron with EPA and Ecology.
will evaluate the need: tor additional site’ actlvrtres relatrve to the’ Communuty Environmental
'Response Facilitation Act.”

B) Allow natural attenuation to reduce the concentration of petroleum contamination.

Natural attenuation includes a number of components that collectively contribute to the reduction
in contamination. It is particularly effective for petroleum compounds and saluble or volatile
compounds. Natural bacteria consume the individual components that make up the most
- common’ petroleum contaminants. In complex petroleum mixtures, components that are not
consumed or are very recalcitrant, generally are also less bioavailable. The rate at which
microbes degrade organic compounds depends on a variety of factors. Some of the more
important ones include temperature; moisture; pH; oxygen availability; active surface area; the
presence or absence of other chemical compounds which may act as nutrients, stimulants,
toxins, or retardants; and competition from other bacterial species. Soluble materials disperse
as ground water.moves through the system, and volatile materials evaporate. Contaminants
- exposed to the surface are sub;ect to photo-oxidation and ultraviolet degradation. Physical
degradation may also play a role for contaminants at the surface as compactlon or freeze-thaw
action affect active surface area, particle snze and aeration. '

c) Monitoring ground water across the site and down gradient to assess degradation
and migration of diesel range petroleum contammatlon until the state cleanup level
of 1,000 ug/L is achleved

.Ground water sampling will be ‘conducted to monitor petroleum degradation _'and migration.
Ground water monitoring will be conducted in a phased manner starting on a semiannual basis.
in-conjunction with historic data, if a clear decline in contamination can be demonstrated, and
that decline is consistent with-current projections, sampling may be reduced to annual, biannual
and’ eventually longer terms as negotiated at that time. The point of compliance ‘will be
throughout the plume. It is estimated that ground water cleanup levels can be achieved in a 2-
year time frame. If monitoring indicates this remedy will not attain cleanup: levels within a
reasonable time frame, which shall not exceed 30 years. the need for remedial action will be
reevaluated by the Air Force, EPA, and Ecology.

The degradation of soil contamination will be evaluated' at the five year review. The state cleanup
standard for petroleum in soil is 200 mg/kg. The point of compliance will be throughout the
entire site. It is estimated that soil cleanup levels can be achieved in a 4-year time frame.

10.5 DEEP CREEK STEAM PLANT, BUILDING 1350 (PS-7)

The goals of the remedial action at PS-7 are to remediate ground water to state cleanup levels

and to remediate soil to state cleanup. The selected remedy for soil is Institutional Controls and
for ground water is Institutional Controis and Monitoring. The Air Force believes institutional
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“controls and institutional controls and monitoring provide . the best balance of trade-offs wrth
“"fespect to the evaluation cnteria (see also Sections 9 7. 10 and 9 8.10). These remedies consist
- of the followmg elements

. ~ Maintaining lnstltutional controls requiring a Work Clearance Permit for intrusive
activities:
«  Allow natural attenuation to reduce the concentration of petroleum eomamination;
.~ and : o '
. Monitoring ground water across the site and down gradient to assess degradation

and migration of diesel range petroleum contamlnation until the state cleanup level
of 1,000 ug/L is achieved. -

The estimated costs associated with these rerﬁedies are tabulated as showh.

- soiL - - GROUND WATER
s : | iNsTITUTIONAL CONTROLS
INSTITUTIONAL CONTROLS AND MONITORING )
|| Captal Costs o . $14500 $118,027
Annual Operation ai\d Maintenance Costs 30 , N $1.300
Net Present Value L . $14500 ) | $134,232 .

The following paragraphs present specific components of these remedies:

A) : Malntalning mstitutional controls requmng a Work Clearance Permit for intruswe -
' activities.

Institutional controls already in place require a Work Clearance Permit before intrusive activities
are conducted. Personnel requesting intrusive access will be warned about site conditions and
will be required to take appropriate health and - safety precautions -to avoid' exposure to

~ contaminants. In the event of base closure, the Air Force, in conjunction with EPA and Ecology,
will evaluate the need for additional site activities relative to the Community Envnronmental‘
Response Facilitation Act.

e

- B) Allow natural attenuation to reduce the concentration of pettoleum contamination.

Natural attenuation includes a number of components that collectively contribute to the reduction
in contamination. It is particularly effective for petloleum compounds and soluble or volatile
compounds. Natural bacteria consume the individual components that make up the most
common petroleum contaminants. In complex petroleum mixtures, components that are not
consumed or are very recalcitrant, generally are also less bioavailable. The rate at which
microbes degrade organic compounds depends on a variety of factors. Some of the more
important ones include temperature; moisture; pH: oxygen availability; active surface area; the
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- presence of absence of other chemical compounds which may act as nutnents stlmulants '

‘toxins, or retardants; and competmon from. other bacterial specues Soluble materials disperse:
- as ground water moves through the system, and volatile materials evaporate. Contaminants
exposed to the surface are subject to photo-oxidation and ultraviolet degradation. Physical
degradation may also play a role for contaminants at the: surface as compactron or freeze-thaw
action affect active surface area, particle size, and aeration.

c) Monitoring ground water across the site and down gradient to assess degradation
and migration of diesel range petroleum contamrnatron until the state cleanup level -
of 1 OOO pg/L is achieved... . :

Ground water sampling will be conducted to monitor petroleum degradation and migration.
Ground water monitoring will be conducted in a phased manner starting on a semiannual basis.
In conjunction with historic data, if a clear decline in contamination can be demonstrated, and
that decline is consistent with current projections. sampling may be reduced to annual, biannual
and:eventually longer terms as negotiated at that time. The pomt of compliance will be

‘throughout the plume. It is estimated that ground water cleanup levels can be achieved in a 3-

year time frame.  If monitoring"”indlcates this remedy will not attain" cleanup levels within a

- reasonable time frame, which shall not exceed 30 years,. the need for remedial action will be

reevaluated by the Air Force, EPA, and Ecology S

‘The degradatlon of soil contamlnatlon will be evaluated at the five year review. The state cleanup'
standard for petroleum in soil is 200 mg/kg. The pomt of compliance will be throughout the
_entire site. It is estimated that soil cleanup levels_can_: be achieved in a 3-year time frame.

10.6 FUEL TRUCK MAINTENANCE FACILITY, .BUILDINGV 1060 (PS-10)

The goal of the remedial action at PS-10 is to remediate soil to state cleanup levels.
Contaminated ground water will be addressed as part of the Priority 3 Operable Unit. The
selected remedies are Excavation and Offsite Disposal, and Institutional Controls and Monitoring.
The ‘Air Force believes excavation and offsite disposal, and institutional controls and monitoring.
provide the best balance of trade-offs with respect to the evaluation crrtena (see -also
Section 9.9.10). These remedies consists of the followung elements '

. Maintaining- institutional controls requiring a Work Clearance Permit for intrusive :
activities;
. Excavation and “offsite disposal of approximately 67 cubic yards_ of TCE

contaminated soils. Pre-disposal treatment of soil includes high temperature
incineration. The excavation will be backfilled with clean soil and graded;

. - Allow natural attenuation to reduce the concentration of petroleim contamination;
nd _ . _ ' m ©S
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«  Monitoring natural degradation of diesel range petroleum contamination in site soil -
until the contamination “level decreases below the state cleanup Ievel of
200 mg/kg ' SR :

The estlmated costs assocnated with these remedles are tabulated as shown.

. 'SOIL (TCE) SOIL (PETROLEUM)
PS-10 ' _ EXCAVATION AND INSTITUTIONAL CONTROLS
: ' - OFFSITE DISPOSAL AND MONITORING
Captal Costs | s217825 | $113.849
' Annual Operation and Maintenance Costs $0 : $1.300
Net Present Value © $356.780 . s125082

_The foliowing paragfaphs present specific components of fh_ese remedies:

A) Maintaining institutional controls requiring a Work Clearance Permit for intrusive
activities. ' S

Institutional controls already in place require a Work Clearance Permit before_intrusive activities
are conducted. The site is located adjacent to the flightline, and only Air Force personnel and -
authorized contractors can gain access. 'Personnel requesting intrusive site access will be
warned about site conditions and will be required to take appropriate health and safety
precautions to avoid exposure to contaminants. In the event of base closure, the Air Force, in
conjunction with EPA and Ecology, will evaluate the need for additional site actlvmes relatxve to
the. Community Environmental Response Facmtatlon Act.

B) . Excavation and offsite disposal of 'approximately 67 cubi'cA yards of TCE
contaminated soils. Pre-disposal treatment of soil includes high temperature -
incineration. The excavation will be backfilled with clean soil and graded.

Approximately 67 cubic yards of TCE contaminated soil will be excavated, treated at an offsite
high temperature incinerator, and landfilled. In order to meet LDRs, TCE contamination must be
reduced to 6.0 mg/kg before landfilling. incineration is capable of meeting that requirement and
-is the BDAT. Soil sampling will confirm all soil exceeding the MT CA Method B cleanup level for
residential .use, based on direct contact, of 91 mg/kg will be removed from PS-10 and treated.
The point of compliance will be throughout the site from the ground surface to 15 feet below the
ground surface. It is estimated the cleanup action can be completed in a 1-year time frame. -

C) Allow natural attenuation to reduce the concentration of petroleum contamination.
Natural attenuation includes a number of components that colle'ctive'l'y contribute to the reduction

~in contamination. It is particularly effective for petroleum compounds and soluble or volatile
compounds. Natural bacteria consume the individual components that make up the most
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'common petroleum contammants In complex petroleum rnixtures..;components‘ that are not
consumed or are very recalcitrant, generally -are also less bioavailable. The rate at which
microbes degrade organic compounds depends on a variety of factors. - Some of the more
important ones include temperature; moisture; pH; oxygen availability; active surface area; the
presence or absence of other chemical compounds which may act as nutrients, stimulants,
toxins, or retardants; and competition from other bacterial species. Soluble materials disperse
as ground water moves through the system, and volatile materials evaporate. Contaminants:
- exposed to the surface are subject to photo-oxidation and ultraviolet degradation. PhySIcal
degradation may also play a role for contaminants at the surface as compaction or freeze-thaw

actson affect active surface area, partlcle size, and aeratlon v .
D) Monitoring natural degradation of diesel range petroleum contamination in site soil
untit the contamination level decreases below the state cleanup Ievel of
200 mg/kg

Soil sampling will be conducted to monitor petroleum degradatlon Soil monitoring will be
conducted in a phased manner starting on a semiannual basis. In conlunctron with historic data,
if a clear decline in contamination can be demonstrated, and that decline is consistent with
current projections, sampling may be reduced to annual, biannual and eventually longer terms |
as negotiated at that time. The point of compliance will be throughout the site. It is estimated
that soil cleanup levels can be achieved in a 4-year time frame. If monitoring indicates this
~remedy will not attain cleanup levels within a reasonable time frame, which shall not exceed 30
years the need for remedral actlon will be reevaluated by the-Air Force, EPA, and Ecology

10.7 FORMER AIRCRAFT RECLAMATION YARD AT WHERRY Housme'(*sw-n)

The Air. Force has determined no further remedial action is necessary at site SW-11 to ensure
protection of human health and the envrronment This decision is based on the results of the
human health risk assessment, which determined conditions at the site posed no unacceptable
chemical risks to-human health or the environment. The Air Force will consider planting and -
‘maintaining a vegetative cap to mitigate physical hazards associated with buried metallic debris.

10.8 - FORMER FIRE TRAINING AREA (FT-2)

The goals of the remedial actions at FT-2 are to remediate ground water to state cleanup levels
and to remediate soil to state cleanup levels that are protective of ground water. The selected
" remedy for both soil and ground water is Institutional Controls and Monitoring. The Air Force
believes institutional controls and monitoring provides the best balance of trade-offs with respect

to the evaluation criteria (see also Sectlons 9.10.10 and 9 11.10). These remedies consist of the
, followmg elements:

. Maintaining mstrtutronal controls. requmng a Work Clearance Permlt for intrusive
activities; :
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'« Aliow natural attenuation to reduce the eoncentration_ of petroleum contamination;
and o ' T '
e Monitoring site soil and gfound water and down 'grédient ground water to assess

degradation and migration of diesel range petroleum contamination until state
cleanup levels of 200 mg/kg and 1,000 ug/L, respectively, are achieved.

- The estimated _co'sts associated with these remedies are tabulated as shown.

soL © |  GROUND WATER
F12 INSTITUTIONAL CONTROLS | INSTITUTIONAL CONTROLS
AND MONITORING AND MONITORING
Capital Costs ' N B $113021 . $117.833
Annual Operation and Meimenance Costs $1,300 - $1.300
‘Net Present Value B $122,511 ' $134.461

The fe"owing paragraphs present specific components of these remedies:

~A) .- Maintaining institutional controls requmng a Work Clearance Permit for intrusive
activities. '

Institutional controls already in place require a Work Clearance Permit for intrusive activities. The
"~ site is located adjacent to the flightline. and only Air Force personnel or authorized contractors
can gain access. Personnel requesting intrusive site access will be warned about site conditions
and will be required to take appropriate heaith and safety precautions to avoid exposure to
contaminants. In the event of base closure, the Air Forc¢e, in conjunction with EPA and Ecology,
will evaluate the need for additional site actxvmes relative to the Commumty Envwonmental
Response Facilitation Act. :

B) Allow natural attenuation toreduee the concentration of petroleum contamination.

Natural attenuation includes a number of components that collectively contribute to the reduction
in contamination. It is particularly effective for petroleum compounds and soluble or. volatile.
compounds. Natural bacteria' consume the individual components that make up the most .
common petroleum contaminants. In complex petroleum mixtures, components that are not
consumed or are very recalcitrant, generally are also less bioavailable. The rate at which
‘microbes degrade organic compounds depends on a variety of factors. Some of the more
important ones include temperature; moisture; pH; oxygen availability, active surface area; the
presence or absence of other chemical compounds which may act as nutrients, stimulants,
toxins. or retardants; and competition from other bacterial species. Soluble materials disperse -
as ground water moves through the system, and volatile materials evaporate. Contaminants
exposed to the surface are subject to photo-oxidation and ultraviolet degradation. Physical
degradation may also play a role for contaminants at the surface as compaction or freeze-thaw .
action affect active surface area, particle size, and aeration.: :
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€)'~ Monitoring site soil and ground waitér 4nd down gradient ground water to assess
degradation and migration of diesel range petroleum contamination until state.
. cleanup levels of 200 mg/kg and 1,000 ug/L, respectively, are achieved.

Soil and ground water sampling will be conducted to monitor petroleum contamination
degradation and migration. Soil and ground water monitoring will be conducted in a phased
manner starting on a semiannual basis. In conjunction with historic data, if a clear decline in
contamination can be demonstrated, and that decline is consistent with current projections,
sampling may be reduced to annual, biannual, and eventually longer terms as negotiated at that
time. For both soil and ground water, the points of compliance will be throughout the site and
plume, respectively. It is estimated' that the soil and ground water cleanup levels can be
achieved in 4-year and 5-year time frames, respectively. If monitoring indicates this remedy will
not attain cleanup levels within a reasonable time frame, which shall not exceed 30 years, the
. need for remedial action will be reevaluated by the Air Force, EPA, and Ecology.
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11.0 . STATUTORY. DETERMINATIONS

 Under CERCLA Section 121, selected remedies must be protective. of human health and the
environment, comply with ARARSs, be cost effective. and utilize permanent solution and alternative
technologies or resource recovery technologies to the maximum extent practical. In addition.
CERCLA includes a preference for remedies that employ treatment to significantly and
permanently reduce the volume, toxicity, or mobility of hazardous wastes.

A>range of cleanup alternatives for each site was initially identified in the feasibility study. These
alternatives were screened by comparing effectiveness, implementability, and cost.. The surviving
alternatives were subjected to a detailed analysns to arrive at the selected remedles

Remedies selected for the sites presented in this ROD .are lnstitutibnal Contrblé; Institutional

Controls and Monitoring; Open System Bioventing; and Excavation followed by Incineration and

Off-Site Disposal. All selected remedies are protective of human health and the environment and

comply with ARARs. The principal contaminants at these sites are petroleum fuels variously

..occurring in soil and ground water along with TCE in soil at PS-10 and benzene in ground water
Aat PS-1. :

Institutional controls is the selected remedy for soil contammatlon at PS-5 and PS-7 and for
_ contamination at IS-3. Institutional controls and monitoring is the remedy selected for soils at
sites IS-4 and FT-2, for petroleum contaminated soil at PS-10, and for ground water at sites PS-1,
PS-5, PS-7, and FT-2. Open system bioventing is the selected remedy for petroleum
~ contaminated soil at PS-1. Excavation followed by ihcineration and off-site disposal is the
remedy selected for TCE contaminated soils at PS-1. No further action is - recommended at-
SW-11.. : ‘ - -

At IS-3. the selected remedy is Institutional Controls. This selection is based on the results of
the human health risk assessment, which. detefmined that conditions at the site pose no -
. unacceptable risks to human health. When Building 2150 is demohshed underlymg soil will be
assessed for PCBs and remediated as necessary..

The selected remedy‘for sdil'contamination at IS-4 is Institutional Controls and Monitoring. This
remedy was selected because site geology appears to limit migration to ground water, there are
no difficulties in implementation, and it is cost effective. Monitoring will identify when degradation
has reached a point where soil petroleum concentrations are below the state cleanup standard.

The selected remedy for soil and ground water contamination at FT-2 is Institutional Controls and
Monitoring. This remedy was selected because of its short and long term effectiveness, ease of -
" implementation and low cost. Monitoring will identify when degradation has reached a point
“where soil and ground water petroleum concentrations are below the state cleanup standards.

Institutional Contrdls is the remedy selected for'vadose zone soil contamination at sites PS-5 and

- PS-7. This remedy ‘involves no active treatment fo'r. contaminated media and relies on
remediation through natural degradation. This remedy was selected because of the relatively low N
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cancer risk and noncancer hazard posed by these sutes and because the contamination is
buried in the vadose zone where it is unlikely to migrate.” At each of these sites ground water
monitoring will be conducted to confirm contaminants of concern are not migrating off-site.

The selected remedy for ground water remediation at PS-5 and PS-7-is I_nstitutional Controls and |
Monitoring. This remedy was selected because the principal sou‘rcehas been removed (thus
reducing the risk of migration). It is also easily implemented, and cost effective.

The selected remedy for soil remediation at PS-1 is Open System Bioventing. The selected
remedy for ground water is Institutional Controls and Monitoring. Since the Air Force has aiready
established a pilot scale bioventing treatment system at the site; and it is working well, it is logical
to expand the pilot system to remediate soils at this focation. ' For ground water, institutional -
controls and monitoring is the selected remedy because site geology appears to limit migration.
Also:the site is operational, which militates against the implementation of active remedies.
" Moreover the cost of active remedies like pump and treat systems IS prohibitively hugh due tothe -
large:volume of water that would have to be treated. '

Two remedies were selected for soil at PS-tO. For .TCE contaminatéd soil the selected remedy
is Excavation and Off-site Disposal. For petroleum contaminated soil the selected remedy is
Institutional Controls and Monitoring. For the TCE contaminated soils the remedy was selected
because it is the only remedy that meets BDAT for spent solvents required by the LDRs, and is
fully protective of human health and the ‘environment. For petroleum contaminated soils this
remedy was selected because the contamination is widely underlain by a dry vadose zone in -
which mngratlon |s unllkely In addmon the remedy can be implemented easuly, and is cost
effective.

The Air Force has determined no further remedial action is necessary at site SW-11 to ensure
protection of human health and the environment. This decision is based on the results of the
human health risk assessment, which determined conditions at the site posed no unacceptable
chemical risks to human health or the environment. :

11.1. PROTECTIVENESS OF HUMAN HEALTH AND THE ENVIRONMENT

' The following sections describe by site how the selected remedies meet the statutory requirement '
to be protective of human health and the environment. '

11.1.1 Site IS-3

For site IS-3, current risk under the Air Force Personnel/Contractor scenario is principally due to
direct exposure to PCB-1254 in sump sediments and ingestion of PCB- 1242 in sump water. The
risk associated with exposure to PCB-1254 in sump sedlments is 3 x 10 and the risk associated
with ingestion of sump water containing PCB-1242 is 6 x 10, The cumulative risk for exposure
to sump sediments and water is 4 x 10>, which is within the acceptable range. The current -
hazard associated with exposure to sump sediments under the same scenario is pnncupally due
to exposure to bis(2-ethylhexyl)phthalate. That hazard is 0.0002, which is below the screening
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threshold of 1.0. The hazard associated with exposure to sump v'\rater is not guantifiable because
the EPA has not published a reference dose for oral exposures to PCBs. All risks and hazards
calculated for site IS-3 are based on RME assumptions. If contaminants leaked to the subsurface ,
soil or ground water they would be diluted and the associated risk and hazard would be reduced.
The selected remedy will not affect the risk or hazard associated with direct contact with sump
contents. The remedial investigation, however, concluded no complete exposure pathways exists
because the building is locked and is no fonger used. Therefore, the selected remedy,
institutional controls, will be protective of human health by preventing exposure to contaminants.
Prior to demolition of Building 2150, sump water and sediments will be removed and dlsposed
of in accordance with state and federal regulataons

111.2 Site 1S-4

For site IS-4, current values of risk, based on RME assumptions, under the Air Force
Personnel/Contractor scenario can be calculated only for exposure to ground water. Ground
water contamination will be investigated under the Priority. 3 Operable Unit.. The remedy for this
site will not affect ground water contamination because the source of ground water contamination

. isup gradlent from this site. As a result, the risk for ground water ingestion at this snte, 3x 10‘5 :
will not change, and will continue to make up the bulk of the cumulative risk, 3 x 10’5, for this
site. Hazard associated with exposure to site soil under the same scenario is 0.4 and is due to
ingestion of manganese and petroleum. The soil exposure hazard is at an acceptable level.
Soils will be remediated, and total site risk and hazard will be reduced, but it is not possible to
- quantify the decrease in risk from soil remediation. The current cumulative hazard value, slightly
over eight, under the same scenario is principally due to manganese in ground water which
yields a hazard value of eight. As stated above, the selected remedy does not affect ground
water, and as a result, this value will not change. These values do not include risk or hazard
‘related to site surface water because contamination in surface water is not related to this site.
It was, nevertheless, evaluated in the Rl and is presented in the tables in Appendix A, raising the -
cumuiative risk to 4 x 10'5 and cumulatlve hazard to nine. )
The remaining contaminated soil is e_ither beneath concre_te and asphalt pavement or beneath '
several feet of clean fill. Currently, 1IS-4 is an inactive engine test facility located adjacent to the
- flightline. Development of the site for residential use is remote. 'Development of IS-4 for industrial
use is, to a Iesser degree, also unlikely.

Concentrations. of diesel range petroleum residues in soil currently exceeds state standards.
Migration of these residues to ground water is not expected because the site is located in a low
permeability clay basin, limiting the possibility of contaminant migration from site soil. Soil
sampling will establish a trend in contamination levels to evaluate whether they are decreasing
and whether the cleanup levels will be achieved through natural biodegradation within a
reasonable period of time. Furthermore, the soil monitoring program along with the scheduled
five year review will evaluate contamination migration tendencies, satisfy the CERCLA requirement
for contaminants remaining on site, and wnll determlne if the remedy. remams protective of human ‘
health and the environment.
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" hatural biodegradation of petroleum in the soil. Soil sampling will be used to evaluate the

11 1 3 Slte PS-1

ast :

For Site PS-1, current " risks, based ‘on RME assumptlons under the All’ Force
PersonneVContractor 'scenario are pnncrpal!y due to rngestron of benzene and arsenic
contaminated groundwater and round up to a cumulative risk of 1 x 10°, This calculatlon is
significantly. influenced by the maximum concentration of benzene detected in one well. The
risk posed to Air Force Personnel/Contractors by the average concentration of- benzene in
groundwater is 5 x 10°, which is within the acceptable risk range. The cumulative risk posed by
- average concentrations of all the COCs in groundwater to the same receptor group is 6 x 10%,
also within the acceptable risk range. The selected remedy for groundwater at PS-1 is
Institutional Controls and Monitoring. This action will be protective of human health and the
environment by preventing exposure - to groundwater and determining: whether the COC -
- concentrations decrease. The selected remedy, bioventing, for soils at PS-1 will reduce
concentrations of benzene in soxls, which wrll reduce the potential for mrgratlon of benzene to
groundwater : ’

_Petroleum contamination in soil currently exceeds state standards: Contamination was not-
‘reported below the upper 2-feet of a clay layer observed snte-wrde beneath PS-1. Migration to
- confined ground water is not expected because this clay layer limits the possnblllty of petroleum
contamination vemcally migrating from site soil. Bioventing, the selected remedy, will enhance

effectiveness of the selected remedy and whether the cleanup levels can be achieved with -
- open system bioventing within a reasonable period of time. ‘During remediation, human
exposure will be limited by institutional controls which require a’ permit to conduct intrusive
activities. Furthermore, the soil monitoring program along with the scheduled five year review
will _evaluate .contamination migration tendencies, satisfy the CERCLA requirement for
contaminants -remaining on site; and will determine if the remedy remains protective of human
health and the envnronment - '

Petroleum concentrations in ground water currently exceed state cleanup standards. Sampling
of down gradient monitoring wells indicates contaminants are ‘not migrating off site. The
selected remedy, institutional controls ‘and monitoring, will rely on natural biodegradation to
reducez__petroleurn and benzene concentrations to below state cleanup levels. :

' Arsenic and manganese concentrations in ground water are. expected drop in parallel with
petroleum hydrocarbon concentrations. Manganese is more.soluble under reducing conditions.
The effect of petroleum or other organic material leads the environments to become more
reducing. As the organic materials are remediated, the environment returns to oxidizing
conditions. These changes lead to variation in the amount of dissolved manganese in ground
water and the corresponding redistribution of manganese in soils. Under these conditions
-arsenic behaves similarly. A complete discussion of this process in found in the remedial
investigation report. Ground water sampling will be used to confirm biodegradation will reduce
contaminant levels within a reasonable time frame. Human exposure to contaminants will be
limited by the same institutional controls discussed in the soil section. Furthermore, the ground
water monitoring program along with a scheduled five year review will evaluate contamination
migration tendencies, satisfy the CERCLA requirement for contaminants remaining on site, and
will determine if the remedy remains protective of human health and the environment.
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11.1.4 Site PS-5

For site"PS-5, current risk and hazard. based on RME ‘assumptions, under the residential
exposure scenario can be calculated only for ground water exposure. Soils will be remediated,

“and total risk and hazard will be reduced. but it is not possible to quantify the decrease in risk
from soil remediation. For site PS-5, current calculable risks and hazards under the residential
exposure scenario are principally due to ingestion of manganese and arsenic contaminated
ground water and round up to values equivalent to the site cumulative values of 1 x 10" for risk
and 30 for hazard. The selected remedy should reduce cumulative site risk to a value ranging
from 1 x10°t0 1 x 10°F, depending on the degree to which arsenic is remedrated The selected
remedy should reduce the cumulative site hazard to approxrmately 0.3.°

Petroleum concentrations in soil currently exceeds state cleanup levels. Institutional controls will
limit exposure to contaminated soil while petroleum contamination naturally biodegrades. Most
contaminated soil remaining at the site lies beneath several feet of clean fill, so exposure is likely
only durmg intrusive activities. Institutional controls already in place require a permit for intrusive
activities. The scheduled five year review will evaluate contamination migration tendencies and
degradation, satisfy the CERCLA requirement for contaminants remaining on site, and wrll'

determme if the remedy remalns protectnve of human health and the envrronment ‘

Petroleum concentrations in site ground water exceed state cleanup standards. The selected
remedy institutional controls and monitoring . will rely on natural blodegradatlon to reduce :
petroleum concentrations to below the state cleanup level.

‘Arsenic ahd manganese concentrations in ground water are expected drop in parallel with
petroleum hydrocarbon concentrations. Manganese is more soluble under reducing conditions.
The effect of petroleum or other organic material leads the environments to become more
reducing. As the organic materials are remediated, the environment returns to oxidizing
conditions. These changes lead to variation in the amount of dissolved manganese in ground
water and the corresponding redistribution of manganese in soils. Under these conditions
arsenic behaves similarly. .| A complete discussion of this process in found in the Remedial
Investigation report. Ground water sampling will be used to confirm biodegradation will reduce
" contaminant levels within a reasonable time frame. Human exposure to contaminants will be
limited by the same institutional controls discussed in the soil section. Furthermore, the ground
water monitoring program along with a scheduled five year review will evaluate contamination
_ migration tendencies, satisfy the CERCLA requirement for contaminants remaining on site, and
-.will determine if the remedy remains protective of human health and the environment.

11.1.5 Site PS-7

For site PS-7, current risk and hazard, based on RME assumptions, under the Air Force
Personnel/Contractor scenario can be calculated only for ground water exposure because soil
contamination is due to a petroleum mixture. Soils will be remediated, and total risk and hazard
will be reduced, but it is not possible to quantify the decrease in risk from soil remediation. For
site PS-7, current calculable risks and hazards under the Air Force Personnel/Contractor scenario
are principally due to ingestion of chloroform and bromodichloromethane contaminated ground
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water (both contaminants are hkely to have been caused by lawn rrngatron) and round up to
- 3x 10 for risk and 4 x 10 for hazard. -Neither -of these values exceeds any screenlng

thresholds now and are expected to only decrease in time.

Petroleum concentrations in soil currently exceed state Cleanup standards. Institutional controls

~ will limit exposure to contaminated soil while petroleum contamination naturally biodegrades.
‘Most remaining contaminated soil lies beneath several feet of clean fill or beneath Building 1350,
so exposure is likely only during soil excavation. Institutional controls require a permit for
intrusive activities. - The scheduled five year review will evaluate contamination migration
" tendencies and degradation, satisfy the CERCLA requirement for contaminants remaining on site,
-and will determine if the remedy remains protective of human heaith and the environment.

Petroleum concentrations in ground water exceed state cleanup standards. The selected
remedy, institutional controls and monitoring will rely on natural biodegradation to reduce
concentrations of petroleum to below the state cleanup level and reduce the risk associated with
. chloroform.  Ground water sampling will -be used to confirm biodegradation will reduce
_contaminant levels within a reasonable time frame. Human exposure to contaminants will be
' limited by the same institutional controls discussed in the soil section. Furthermore, the ground
-water monitoring program along with a scheduled five year review will evaluate contamination
migration tendencies, satisty the CERCLA requirement for contaminants remaining on site, and
will determine if the remedy remains protective of human health and the environment. .

11.1.6 'Site PS-10

For site PS-10, current hazard and risk, based on RME assumptions, under the Air ForCe;
Personnel/Contractor scenario determined for soil are presented in this ROD. - Current hazard
under the same scenario are principally due to manganese and thallium in soils creating a hazard
that rounds up to 0.2, which is below the screening threshold. The selected remedy should
reduce the cumulative site hazard even further.  Current risk under the same scenario are
principally due to TCE in sail creatrng a risk that rounds up to 1 x 108, which is within the
- acceptable range. The selected remedy should reduce the cumulative site nsk to approxumately‘
1 x 107. These values and remedies ‘do not rnclude or affect risk or hazard related to site
ground water, because contamination in ground water will be evaluated under the Priority 3
Operable Unit. It was, nevertheless, evaluated. in the Rl and is presented in the tables in
Appendix A. ’ ' o

The selected remedy for TCE contaminated soil, excavation, incineration, and-landfilling, will
prevent exposure to contamination by removing it from the site and incinerating it. Soil samples
will be collected to assure all TCE contaminated soil above action levels is removed.

Petroleurn contamination in soil currently exceeds state standards. Institutional controls and
monitoring, the selected remedy, will rely on natural biodegradation to reduce concentrations of-
petroleum to below the state cleanup level. Soil sampling will be used to evaluate the
effectiveness of the selected remedy and whether the cleanup levels can be achieved through
natural biodegradation within a reasonable period of time. During remediation, human exposure
will be limited by institutional controls which require a permit to conduct intrusive activities.
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fFurthermore the soil and ground.water monitoring programs along with a scheduled five year
‘review will evaluate contamination migration tendencies, satisfy the CERCLA requirement for
" contaminants remalmng on site, and will determme if the remedy remams protective of human
health and the environment.

11.1.7 Site SW-11
For site SW-11, current risk and hazard. based on RME assumptions, under the Air Force
Personnel/Contractor scenario, are 2 x 10 and 0.09 respectively, both of which are in or below
the acceptable range. This indicates there are no risk based contaminants of concern. As a
result there is no remedial action proposed for the site. In time, the conditions are expected to
only improve. The Air Force is considering covering the site with a vegetated cap to reduce the
chance of myury from debris near the surface.

11.1.8 Site FT-2

For site FT-2, current risk, based on RME assumptions, under the Air Forceé Personnel/Contractor
scenario is principally due to ingestion of 1,1-dichloroethene and carbon tetrachloride
. contaminated ground water and rounds up to 2 x 105, essentially the same value as the-

cumulative nsk for the site. The selected remedy should reduce this value to an amount less
" than 1 x10® reducmg cumulative site risk to a similar amount. Current hazards under the_ same
scenario are principally due to ingestion of manganese contaminated ground water and round
up to 4. The selected remedy should reduce the cumulative site hazard to approximately 0.3.
Calculable site values for risk and hazard related to soil are confined to ingestion and amount
to 1 x 108 for risk and 1 x 10" for hazard, both of which are below screenmg thresholds and
_ contribute msngnlﬁcantly to site cumulative risk or hazard. » .

Petroleum concentrations in soil currently exceed state cleanup levels. The selected remedy, -
institutional controls and monitoring, will limit exposure to contaminated soil while petroleum
contamination naturally biodegrades. Institutional controls already in place require a permit which .
“ensures appropriate health and safety precautlons for any personnel involved in intrusive
activities. Soil samphng will establish a trend in contamination levels to evaluate whether they
__are decreasing and whether the cleanup levels can be achieved through natural blodegradatlon
within a reasonable period of time. Furthermore, the soil-monitoring program along with the
scheduled five year review will evaluate contamination migration tendencies, satisfy the CERCLA
requirement for contaminants remaining on site, and will determine if the remedy remains
~ protective of human health and the environment.

Manganese concentrations in ground water are expected drop in parallel with petroleum
hydrocarbon concentrations. Manganese is more soluble under reducing conditions. The effect
of petroleum or other organic material leads the enwronments to become more reducing. As the
organic materials are remediated, the environment returns to oxudlzlng conditions. These changes -
lead to variation in the amount of dissolved manganese in ground water and the corresponding
redistribution of manganese in soils. A complete discussion of this process in found in the
Remedlal Investigation report. '

).

EAFRPGERSEC- 110D T S FINAL - 20 SEPTEMBER 1995




¢ Petroleum concentrations in ‘site ground water exceed’ state cleanup standards The selected
remedy, institutional controls and momtonng, will rely on natt..ral blodegradatlon to reduce
“concentrations of petroleum to below the state cleanup level. Ground water samplrng will be
used to confirm biodegradation will reduce contaminant levels within a reasonable time frame.
Human exposure to contaminants will be limited by the same institutional controls discussed in
the soil section. Furthermore, the ground water monitoring program along with a scheduled five
year review will evaluate contamination migration tendencies, satisfy the CERCLA requirement

_ for contaminants remaining on site, and will determine if the remedy remains protectrve of human A
health and the envnronment

112 COMPLIANCE WITH ARARS
The selected remedies will comply with the listed federal and state ARARS. No waiver of any
ARAR is being sought or invoked for any component of the selected remedies. The ARARs
identified for the on-Base Priority 2 sites are listed in the following sections. -

11.2.1 Chemical-Specific ARARs

The followmg chemical specrf c ARARs were |dent|f|ed for the remedual actrons selected in this
' document ‘ :

. MTCA Method A (Chapter 173-340 WAC, subsectron 704). Method A cleanup

levels are apphcable for estabhshrng sail and ground water c!eanup levels.
«  MTCA Method 8 (Chapter 173-340 WAC, subsection 705). Method B risk-based
: cleanup levels are apphcable for estabhshmg soil and ground water cleanup
levels. .
e - SDWA'(40 CFR Part 141, Subpart B). "Provides MCLs for public dnnkmg water

-supplies. MCLs established for the SDWA are reIevant and appropriate for setting-
ground water cleanup levels.

. MTCA Ground Water Cleanup Standards (Chapter 173-340 WAC, subsection 720).
-Used to establish ground water cleanup levels.

.  MTCA General Sail Cleanﬂup Standards (Chapter 173-340 WAC, subsection 740).
Used to establish soil cleanup levels at nonindustrial sites.

. MTCA Soil Cleanup Standards for Industrial Sites (Chapter 173-340 WAC,
subsection 745). Used to establish soil cleanup levels where the department has
determined that industrial site use represents the reasonable maximum exposure.
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11‘.2.21 Action-Specific AR_ARs

The following-
. document:

action specmc ARARs were |dent|f|ed for the remedial actions selected in this

TSCA (40 CFR Section 761.60(a)(4)). Applicable to the storage and disposal of
PCB-contaminated products and wastes. This ARAR applied only to the PCB-
contamination observed at Site 1S-3.

RCRA Subtitle C (40 CFR 261 and 262). Establishes standards for the
identification of hazardous waste and for generators of hazardous wastes,

“specifically the treatment, storage, and shipping of wastes. LDRs under RCRA

(40 CFR 268) are applicable to disposal of hazardous wastes generated during
investigations and hazardous wastes excavated and removed during remedial
actions - :

Dangerous Waste Regulatlons (Chapter 173-303 WAC). Apphcable for onsite
treatment, storage, or disposal of dangerous or hazardous wastes generated
dunng remed;a! actions.

Washington State Standards for Solid Waste Handhng and Disposal (173-304
WAC). Sets minimum functional standards for the proper handhng and dlsposal

of solid waste matenals

Minimum Standards for Construction and Maintenance of Wells (Chapter 173-3605

-WAC). Provides applicable regulations for the location, design, construction, and
-abandonment of water supply and resource protection wells. ' :

“Controls for New Sources of Toxic Air Pol]utants (Chapter 173-460 WAC).

- Requires the use of Best Available Control Technology for new sources of toxic
~ air pollutants. Pursuant to CERCLA, all air emissions associated with the remedial

~ FAFBANRODN\SEC-11.ROD

actions will comply with the substantive requirements of Chapter 173-460 WAC as
implemented by the Spokane County Air Pollution Control Authority. The ambient
impact of emissions of toxic air contaminants from the bioventing system at PS-1
will be evaluated against Acceptable Source impact Levels.

: Hazard_ous Materials Transportation Act (49 USC 1801-1803 and 49 CFR Parts 171

and 172). Applicable for transportation of potentially hazardous materjal's,
including field samples and investigation derived wastes.
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11,23 Location-Speciﬁc ARARs
The followmg locatlon specific ARAR was identified for the remedsal actnons selected in this
~ document: : '

-« . Protection of Wetlands (40 CFR 6. Appenchx ‘A). Applicable to the protectnon of
wetlands present in the ditch at Site 1S-4.

. 11.2.4 Other Guidance

An additional guideline to be consndered for remedlal actions selected in this document is as -
follows:

. EPA OSWER (40 CFR 300.440), Revised Procedures for Planning and
' Implementing Offsite Response Actions, November 13, 1987. This rule provides
procedures for offsite disposal of CERCLA wastes.

Guidance applicable to the performance of CERCLA response actions and considered when
evaluating implementation and to a lesser extent cost includes:' "

. . OSHA (29 CFR, 1900 Series). Applicable to ensure worker heaith and safety
 during any site action. : L '
11.3 COST EFFECTIVENESS
The selected remedies are overall thelmost effective for their cost.
©11.3.1 Site 1S-3

Instltutlonal controls provnde the most cost effectlve means -of preventing exposure - to -
contammated sediments in the sump. :

© 11.3.2 Site IS-4

Contaminants, located beneath pavement and clean fill, are expécted to naturally biodegrade.
Therefore, institutional controls and monitoring provudes the most cost effective remedy for this
site. '

11.3.3 Site PS-1

Bioventing is more cost effective than other soil treatment/disposal a\ternanves !nstitutional_
controls and momtonng is the most cost effective alternative for monitoring and preventing .

exposure to ground water contamination. Specnf ¢ ground water contaminants are expected to
- naturally biodegrade.
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~ 11.3.4 Site PS-5

Institutional controls is the most cost effective alternative for controlling exposure to subsurface:
soil contamination while petroleum naturally biodegrades. Similarly, institutional controls and
‘monitoring is the most cost effective alternative for monitoring of natural biodegradation and
preventing exposure to ground water contamination. ' "

11.3.5 Site PS-7

Institutional controls is the most cost effective alternative for controlling exposure to subsurface
" soil contamination while petroleum naturally biodegrades. Similarly, institutional controls and
-monitoring is the most cost effective alternative for momtormg natural biodegradation and
preventing exposure to_ground water contamination.

111.3.6 Site PS-10

The net present value of excavatlon mcuneratlon and off5|te disposal of TCE contaminated soil
is high. It is, however, the BDAT under LDRs. For petroleum contaminated. soil, institutional
controls and monitoring is the most cost effect alternative. This alternative is protective of human
heaith and meets ARARs

11.3.7 Site SW-11

There are no chemical hazard contaminants of concern at this site. "No Action" is therefore the
most appropriate and cost effective alternative. : ' ' :

11.3.8 Site FT-2:

Institutional controls and monitoring is the most cost effective alternative for preventing exposure
while soil and ground water contamination naturally biodegrades.

11.4 UTILIZATION OF PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT
TECHNOLOGIES TO THE MAXIMUM EXTENT POSSIBLE '

Many of the selected remedies make use of biodegradation processes that irreversibly destroy
petroleum hydrocarbon contamination. Biodegradation irreversibly reduces the toxicity of
petroleum hydrocarbons by reducing them into carbon dioxide, water, and nonhazardous fatty
acids. Likewise, physical removal and incineration of TCE contaminated soil at PS-10 provides -
a permanent reduction in contaminant levels. For PS-1 soil, bioventing, an innovative technology
which enhances natural biodegradation, is the selected remedy. With the exception of TCE
contamination in PS-10 site soil, the contaminants of concern at all sites are biodegradable
hydrocarbons. ' : '
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Removal actions at 1S-4, PS-5. and PS-7 have already eliminated most of the contaminated soil
from these sites. Biodegradation is expected to irreversibly reduce the remaining petroleum
hydrocarbons, thus eliminating a potential source of contamination to ground water. At site PS-
10, excavation and incineration of TCE contaminated soil will permanently eradicate any
continuing source of ground water contamlnatlon

Bioventing is an effective, 'unobtrusive_. low maintenance aiternative for remediation petroleum

hydrocarbons. It has been extensively tested, but is still considered innovative. Bioventing will

be used to enhance biodegradation of petroleum contaminated soil at PS-1. Removal of soil
contamination will eliminate the source of hydrocarbons to site ground water.

11.5 PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT

The selected remedy for site PS-1 soil satisfies the statutory preference for treatment by utilizing

in place treatment as a primary method to permanently reduce toxncnty of petroleum residue -

contammatnon in the envuronment

The selected remedy for TCE contaminatéd soil at site PS-10 satisfies the statutory preference

far treatment by »using'high temperature incineration to destroy contaminants.

 The remaining selected remedies will rely on natural biodegradation to reduce toxicity of .

contaminants of concern.
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12.0 DOCUMENTATION OF SIGNIFICANT CHANGES

The Proposed Plan for the on-base Priority 2 Sites was released for public comment on May 1,
1995. Public comments on the Priority 2 Sites Proposed Plan were evaluated at the end of the
30-day comment period. and it was determined no significant changes to the Proposed Plan
were necessary. Preferred alternatives are now selected remedies.

)
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APPENDIX A

' SUMMARY OF ANALYTICAL
DATA AND RISK CALCULATIONS




TABLE A-1.. CONCENTRATIONS OF THE CONTAMINANT OF CONCERN AT SITE IS-3

- MAXIMUM . AVERAGE
MEDIA coc CONCENTRATION - CONCENTRATION
Sump Sediments PCB (Aroctor-1254) 0.24 mg/kg

0.31 mg/kg

(based on 1 sample
and a duplicate)

TABLE A-2. SUMMARY OF RESULTS OF NON-METAL ANALYSES FOR SEDIMENT

SAMPLES AT IS-3 COLLECTED DURING THE Ri

_ NUMBER OF MAXIMUM. DETECTION

" ANALYTE DETECTIONS/ANALYSES. ' (markg)

PCB-1254 (SW8080) 2/2 0.31
~ VOC (SW8260) '
Toluene | ' 17 0.14R
p-Cymene (p-Isopropyhtotuene) 11 "0.28R
1.4-Dichlorobenzene 11 - .1.6R
Ethyibenzene . 17 0.32R ,
1.2.4-Trimathylbenzene 7 1.10R
-1.3.5-Trimethylbenzene. - hFa! 0.73R
m.p-Xylene(s) | 1 1.20R
o-Xylene 7 0.48R
SVOC (SW8270) - '

bis(2-etnylhexyl)Phthalate | 7 7.0
1.4-Dichiorobenzene A 17 - 40

R = Data are rejected.




cv

TABLE A-3. RISK BASED SCREENING LEVELS FOR POTENTIAL CONTAMINANTS OF CONCERN IN
SEDIMENT AT IS-3

SUMP SEDIMENTS (mg/kg) @

" CHEMICAL MAXIMUM - MTCA RBSL RBSL
: CONCENTRATION®) | 'METHOD B!® | CARCINOGENS? | NONCARCINOGENS'® HNBCH POTENTIAL cOCl®
INORGANICS |
Aluminum 1,210 - 13,000 NO
Antimony 0.59 1 0.3 NO!(
Arsenic 1.6 1.4 0.04 8.2 13 NO
1 Barom ‘ 312 5,600 - 1,900 190 NO
Cadmium 27 40 27 0.43 NO
A Calc.ium 4,250 - 8,800 NO
Chromium (V)™ 21.1J 400 140 15 NO
Copper 144 3,000 1,000 22 NO
Iron 5,520 34,000 NO
Lead 157 50 YES
Magnesium 1,080 53,000 NO
Manganese 324 400 - 3,800 670 NO
Mercury 137 24 8.2 0.05 NO
Nickel 6.2 1,600 550 13 NO
Potassium 268 2,500 NO
Silver 2.1 240 . 140 05 NO
Sodium 109 - 600 NO
Zinc 1,890 24,000 8,200 68 NO




‘TABLE A-3. RISK-BASED SCREENING LEVELS FOR POTENTIAL CONTAMINANTS OF CONCERN IN
SEDIMENT AT IS 3 (Contlnued)

)

were calculated and ref

High Normal Backg

o) P lel chemicals of include metals that exceed {or do not have) the lowest criteria presenied and d the backg
Chernicals without an RBSL tack toxiclty criteria  Based on EPA Region 10 guidance {1891b), alumi Icium, mag pot
the screening stage based on qualitative judgement. Bnod on EPA Reglon 10 guidance (1691b), if chromium, cadmi
should not be eliminated based on soll i | iteria H M

d in SAIC (1891) There is no bnckgvound data for organic chemicals See text.
UTL as well as organic compounds that exceed (or do not have) me lowest criteria pfmnlod -

) Ch I d din

-+« = No Value.

COC = Contaminant of Concetn
ABSL = Risk-Based Screening Level

1 wn ‘lobe.‘

SUMP SEDIMENTS (mg/kg) '
CHEMICAL MAXIMUM MTCA - RBSL RBSL - -
CONCENTRATION® | METHOD B® | CARCINOGENS'? [ NONCARCINOGENS'®! Hnac! POTENTIAL COC(9)
. ORGANICS .

p-Cymens 0.28R" - YES
1,4-Dichlorobenzene 4.0 160 10 270 - NO
Ethylbenzene 0.32R . 8,000 2,700 - NO
bis(2-Ethylhexyl) 7.0 71 46 550 YES
phthalate ' ' '
Polychlorinated . 031 0.13 0.008 - - YES
biphenyl (PCB) 1254 ' .
Toluene 0.14R 16,000 5,500 ‘'NO
1,2,4-Trimethylbenzene 1.1R - YES
1,3,5-Trimethylbenzene 0.73R - - YES
Xylenes " 1.68R 160,000 - 55,000 . ‘NO

“.' All an;:vc ro«ndu‘i to two significant dnglts

- The screening was conservatively p d on the con d d over all depths analyzed.. Chemicals detected in surface soll will be evaluated in the exp
fe) The Modsl Yoxice Control Act (MTCA) cleanup mqula“on (Chapter 173-340 WAC) Method B is Intonded to provide canservative cleanup levels for sites undergoing cleanup Based on the lowest-calculated valua using cavcmogonk:
and non- calclnogenlc toxicity criteria
" Based on EPA Region 10 guidance {1891b). the soll RBSL for carcinogens is based on & 1 x 10 ’ risk.
te} Based on EPA Reglon 10 guidance (1891b), the solt RBSL for noncarcinogens is based on & 0 1 hazard guotient.

, iron, and sodium may generally be eliminated fiom the human health risk assessment at
! mercury, of carcinogenic forms of rickel are pvosenl as contaminants of concern in soil, they
are less than background, mey will not be evaluated Iunher P
to mainlnln a conservative risk assessment applouch .

{
I3

9
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TABLE A-4. RISK-BASED SCREENING LEVELS FOR POTENTIAL CHEMICALS OF CONCERN IN SUMP
WATER AT 1S-3

SUMP WATER (ug/L) ®
CHEMICAL MAXIMUM _ MTCA - 'RBSL - . RBSL POTENTIAL
. CONGENTRATION | MCL® | METHOD B | CARCINOGENS(®) | NONCARCINOGENS!® | HNBC!? cocl@
INORGANICS
‘Lead 30 15 20 " YES
Zinc 140 4,800 1,100 40 NO
' ORGANICS |
1,4-Dichlorobenzene 1.3 75 1.8 3.5 200 NO
bis(2-Ethylnexyl)phihalate 67 6 62 6.1 73 Ty
Polychlorinated biphenyl 0.21 05 0.014 0.01 YES
(PCB)-1242 )
Toluene B8R 1,000 1,600 o7 w
1,2,4-Trichlorobenzene 0.51 70 80 20 NO

{a)

All vatues rounded 10 two significant digits.

i»)

ic toxiity criteri

Federal Maximum Contaminant Levels {MCL) for drinking waters :
1€ The Modei Toxics Control Act (MTCA) cleanup regutation (Chapter 1/3-340 WAC) Method B is intended to pruvide conservative cleanup levels for ulea underguiny cieanup Based on the lowesi-Calculatod value using
carcinpgenic and non-carsc

(@ Based on EPA Region 10 guidance (1881b), the ground walev RBSL for carcinogens 15 based on a 1 x 10- 6 tisk ABSH 5 tor volatile chemiicals with an mhalauon stope lactor were calcutated based on ingestion and
Inhalation of volatiles from ground water .

(o) Based on EFA Aegion 10 guidance (1881b), the ground water RBSL for nuncarcinugens 1s based on a 0.1 hazard quotient  ABSLs lo: volalile chemicals witn mhalunon elerence doses weile calculated based on mgesnon

and inhalation of volatiles hom grouna water

oy .

is unlikety that sump water is in direct ¢ with g

W Potentisl chemicals of

hemicals that

th)

-+ = No Value

High Nermal Background Concentrations (HNBC) were calculated for ground watet and referenced in SAIC (1991)

[hete 15 nu bachground tor ofganic cnemlcals HNHC wle:enceu 1 tins table 'ov information putposes, it
d waler and concenlrations detected in sump water may [ largely diiuted if they contact ground water in the tuture

{or do not have) the Iowest citerna presented and that exceed background However. based on EPA Region 10 gmaum.e (1991b). aluminum, calcium
magnesium, potassium, ifon, and sodium may generally be eliminated 17om the human heaith 1ish asssssment at the screening stage based on qualitative judgement

Not chosen as & potential chemical of b P

COC = Contaminant o(IConcem
ABSL = Risk-Based Screoning Level

is due to blank

tion. The

of bis{2-athyihexyl)phthalate und toluene in tno equipment btank was 17 0 and I OR_ respectively




TABLE A-S CONCENTRATION OF THE CONTAMINANT OF CONCERN

AT SITE IS-4
N o MAXMUM | AVERAGE
. MEDIUM coc CONCENTRATION | CONCENTRATION
Soil TPH-D (JP-4) 6.000 mg/kg 1,194 mg/kg

TABLE A-6. SUMMARY OF PETROLEUM RESIDUE FIELD
 SCREENING ANALYSES AT IS-4 -

'RESULTS OF SCREENING
SCREENING DEPTH " ANALYSES (mg/kg of .
- SAMPLE NO. (feet bgs) petroleum residue)
- HA1 2 . 100 - 200
H-2 2 10 - 50
H-3 3 10 - 50
‘ H-4 1 10 -.50
‘ H-5 3 10 - 50
H-6 1 200
- H7 2 500
T H8 4 50 - 100
H-9 4 <10
H—10 4 <10
H-11 35 1000
TH12 35 ">1000
H-13 3 >1000
H-14- o 3 10-50
H-15 2.5 500
H-16 25 2000
H-17 2 1200
H-18 4 50
H19 2 500 - 1000
H-20 . 2 500 - 1000
H-21 . 2 100

.A-'5




" “TABLE A%, 'SUMMARY OF PETROLEUM RESIDUE FIELD
SCREENING ANALYSES AT IS-4 (Continued)

_ o RESULTS OF SCREENING
.~ SCREENING .|  DEPTH ANALYSES (mg/kg of
- SAMPLE NO. (feet bgs) petroleum residue)
H-22 -3 2000
- H-23 3 1000
H-24 3 " 50
H-25 2 10
H-26 - 4 10
o H2? 4 200
- H-28 3 - 500
- H-29 3 100
H30 3 10
H-31 15 200 - 500
H-32 25 0
H-33 3 10 - 50
H-34 2 500
H-35 4 100
H-36 3 2000
H-37 4 2000




v

TABLE A-7. SUMMARY OF SOIL ANALYSES FOR THE TEST PIT AT 15-4©@

"~ DEPTH voch! TOoC TPHE METALS' 6010
SAMPLE ID (teet) - - SW8260 (mg/kg) SW9060 (mgrkg) CA 8015 (mg/kg) (ma/kg)
FAFB-1S-4-S09 3035 0.0058UJ . N/A Diesel 5U N/A
FAFB-1S-4-S10 3.0-3.5 0.0059UJ N/A "| Diesel s SU) NA
FAFB-IS-4-S11 3540 _ 10.0064UJ N/A Diesel 5U N/A -
FAFB-1S-4-S12 - 2.0-2.5 Isopropylitoluene 0.29J N/A Diesel 1,900 N/A
Naphthalene 0.68J '
m-,p-Xylene(s) 283
o-Xylene ' 1.05
1,3,5-Tdmathylbenzens 78
1,2.4-Trimethylbenzene 11.0
FAFB-1S-4-S13 3.0-36 Chiloroform 0.0098J N/A Diesel SU ~ N/A
FAFB-1S-4-S14 4045 o-Xylene _ 0.0068 N/A Diesel 300 N/A
: 1,3,5 Trimethylbenzene 0.015J v '
FAFB-1S-4-S15 3.0-35 Ethylbenzene 0.0062UJ: N/A Diesel 440 N/A
' ‘ m-,p-Xylene(s) 0.93J .
o-Xylene » 0.0062UJ "
1,3,5-Trimethylbenzene . 1.4J :
1,2,4-Trimethy!benzene 29J
FAFB-IS-4-S16 25-3.0 0.0061UJ N/A Diesel 5U " N/A
FAFB-1S4-S17(d) 4045 | m-,p-Xylens(s) 0.045J " 1544 Diesel 1,800 [2,500] | Mg © 5780
| o-xytene - - 0.021J - Tl 11.6(®
[FAFB-1S-4-S31, 1,3,5-Trimethylbenzene - L : Zn 701
Dupiicate) ’ ‘ {1.4UJ) [N/A] , [N/A) ;
FAFB-IS4-S18 5.0-5.5 0.0065UJ . N/A Diesel 5U " N/A
FAFB-IS-4-S19 3540 |0.0055UJ _ 542 Diesel 5U N/A
FAFB-1S-4-S20 3.5-4.0 Ethylbenzene 12.1J N/A Diesel 4,900 N/A
‘m-,p-Xyleng(s) 93.3J '
o-Xylene 31.8J
n-Propyl Benzene _ o744
1,3,5-Trimethylbenzene - 424
1,2,4-Trimethylbenzene 110l
sec-Butylbenzene 5641
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TABLE A-7. SUMMARY OF SOIL ANALYSES FOR THE TEST PIT AT IS-4® (Continued)

TOC

DEPTH _ voc® TPHE METALS' 6010
SAMPLE 1D (teet) SWB260 (mg/kg) SW9060 (mg/kg) CA 8015 (mg/kg) (mag/kg)
FAFB-5-4-825 3:6-3.8 | 0.0057UJ 146 Diesel 5U N/A
FAFB-|S-4-326 43-45 m-,p-Xylene(s) 3.24 N/A Diesel 2,200 N/A
’ ' Isopropyltoluene 1.3J ,
1,3,5-Trimethylbenzene 3.2
1,2,4-Trimethylbenzene 8J
-| sec-Butylbenzene 0.45J _ _
FAFB-1S4-S27 3.2-33 Isopropylttoluene - 6.04 N/A Diesel. ' 4,800 N/A
: : Ethylbenzene 6.6J

m-,p-Xylene(s) - 134

o-Xylene 0.284

n-Propyl Benzene . 6.6J

1,3,5-Trimethylbenzene 24J

_ 1,2,4-Trimethylbenzene - 734 ‘ v

FAFB-1S-4-S28 6.5-6.8 0.0056UJ N/A Diesel 5U N/A
FAFB-IS-4-S29 20-25 m-,p-Xylene 0.79J N/A Diesel 6.000 N/A

o-Xylene + 0.90J

1,3,5-Trimethylbenzene 8.4

1,2,4-Trimethylbenzene 5.3J _
FAFB-IS-4-S30 3.2-35 m-,p-Xylene ' 10.04 N/A Diesel -.3,800 N/A

o-Xylens 5.2J ' .

1,3,5-Trimethylbenzene 9941

1,2,4-Tramethylbenzene 124

(a)

®) Refer 10 Appendix H for complete analyte list and compound specific detection limits.

(d) All metal analyses by ICP {SW6010) unless otherwise noted : -
(o) Thallium was not detected by Method 7840. The detection of thatlium is, merefore considered a result of analytical interference common to

Method 6010.

N/A = Not Analyzed.
t} = No compounds detected. The value listed is the detection limit of the analysis.
J = Value is estimated.

Several samples were analyzed by two separate analyueal laboratorigs. Values presemed are maximum detections of minimum detection hmns

©  TPH analyses quantified to a JP-4 standard did not detect fuel constituents above the MDL of between 11 mg/kg to 13 mg/kg All JP-4 analyses’
were qualified as estimated. .




TABLE A-8. RISK-BASED'SCREENING LEVELS FOR

WATER AT IS-4

POTENTIAL CHEMICALS OF CONCERN IN GROUND

GROUND WATER (ug/L) ©®
" CHEMICAL T MAXIMUM MTCA RBSL RBSL POTENTIAL -
: ‘ CONCENTRATION | McL® | METHOD B'® | CARCINOGENS!® | NONCARCINOGENS'® | HnBC!H cocle
INORGANICS .
Aluminum 11,000 - — : 16,000 NO
Arsenic 1 50 0.05 0.05 1.1 2 YES
Barium 2,600 - 2,000 1,100 260 2,700 NO
Cadmium 21 5 8 - 1.8 YES
Calcium -69,000 - - NO
Chromium (v a1 100 80 - - 18 30 VES
Copper 35 1,300 590 140 30 NO
lron. 20,000 - 35,000 NO -
Lead T 15 - - 20 YES
Magnesium 19,000 - - - - NO
Manganese 2,800 . 80 - 18 1,500 . YES
Potassium 14,000 . - ' NO
[Siver 1.0 50 28 18 5 NO
Sodium 26,000 - - ~ NO
Vanadium 57 110 26 330 “NO
Zinc 130 2800 1,100 40 NO
ORGANICS -
Benzene ' 71 5 35 ' 0.6 YES.
' ii Carbon tetrachloride a5 5 0.34 0.7 26 - YES

“Chloroform. 2NJ - NO
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TABLE A-8. RISK-BASED SCREENlNG LEVELS FOR POTENTIAL CHEMICALS OF CONCERN IN GROUND
WATER AT 1S-4 (Continued)

GROUND WATER (ug/L) (8)
CHEMICAL MAXIMUM MTCA RBSL ~RBSL POTENTIAL

- | concentRaTION | MCL®™ | METHOD B9 | cARCINOGENS! NONCARCINOGENS'®! Hnac! coc?d
bis(2-Ethylhexyl)phthalate 22 6 62 6.1 73 YESW
2,4-Dimethyiphenol 18 320 73 NO
Dimethylphthalate 77 16,000 136,000 NO
Ethylbenzene 200 700 800 160 YES
2-Methyinaphthalene 13 l YES .
Naphthalene 13 326 150 "NO
Toluene - 180 1,000 1,600 97 YES
Total ‘petrolbeum 30 . 290Y) NO
hydrocarbons
Trichloroethene 10 5 4.0 25 .26 NO
Xylenes (total) 3,260 : 10,000 16,000 80 YES

(e}

All values rounded 10 two signihicant digits

()
)
(a)

volatiles from ground water
te)

inhalation of volatiies lrom ground waler.

o)
({'1)

Federal Maximum Contaminant Levels {MCL) for dninking water
The Model Toxics Control Act (MTCA) cleanup regulation (Chapter 173-340 WAC) Method B 1s intended to provide conservative cleanup lovels tor sites undergomg cleanup Busea on the lowest-caiculaled value using curcmogemc
and non-carcinogenic toxicity crteris.

Based on EPA Region 10 guidance {1881Db), the ground water RBSL tor cmcmogens 15 based on a 1 x 10-6 nish. RBSLs tor volatle chemicals with an inhalation slope tactor were calCulaled based on ingestion and inhatation ol

potassium, ron, and sodi may g

[L}]
(L]
($1]

- = No Value
LCOC = Contaminant of Concern

RBSL = Aisk-Based Screening Lovel

tly be el

. P

of this ¢

High Normal Background Concentiations (HNBC) were calculated and «e(s«enced 0 SAIC (1981)  Thereis no backgiound for vIganiL chemicals
Potential chemicals of concern include chemicals that exceed (or do nut have) the luwesl cinena presented uni that exceed background However. based on EPA Raglon 10 guidance {19910}, aluminum calcium magnesium,
d from the human health fisk assessment at'the screening stage basod on quamuhve |udgemom
To maintain a conservative nsk assessment nppmuch cmomlum was assumed lu be hexavaient
Chosen as & potential chemical of concern;
'The noncucmoqonlc RBSL 1s based on a provisional oral reference duse for JP-4 (EPA 1882) JP 4 was uscd husloucally all5-4

t-may. be due 1o blank comnmmuuon '

Based on EPA Region 10 guidance (1891b); lhe ground water RBSL tor noncalcmogens 1s based on a 0 1 hazard quouanl HBSLs tor volatile chemicals with inhalation reforence doses were calculated based on mgcmon and -

N
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TABLE A-9.. RISK-BASED SCREENING LEVELS FOR POTENTlAL CONTAMlNANTS OF CONCERN IN

SOIL AT 1S-4
SOIL (ALL DEPTHS) (mg/kg) @
" CHEMICAL © MAXIMUM MTCA RBSL ' RBSL . «
CONCENTRATION® | METHOD B! CARCINOGENS™ | NONCARGINOGENS® | ~ Hnac® | poTenTiaL coc'd
INORGANICS .

Aluminum 14,000 13,000 NO
Antimony 8.1 - 11 03 NO . ‘
Arsenic 5.9 14 0.04 - 8.2 13 NO
Barium 200 5,600 1,900 190 NO
Cadmium 0.20 40 - 27 0.43 NO
Calcium 10,000 - 8,800 NO
Chromium (VI) 14 400 140 15 NO
‘Cobalt 21 - 14 YES
Copper 24 3,000 1,000 22 NO
iron 58,000 - - - 34,000 NO
Lead - 26 - 50 NO
Magnesium 5,700 - - 53,000 NO
Manganeée 1,500 .400> - 3,800 670 YES
'.Mercury 0.43 24 82 0.05 NO
Nickel 23 1,600 550 13 NO -
Potassium 2,500 - -- 2,500 NO
Sodium 1,300 600 NO
Vanadium 100 - 560 190 69 . NO
Zinc 81 24,000 - 8,200 68 NO
' ORGANICS | ' }
sec-Butylbenzene 56 --- YES
Chiloroform 001 160 . 10 270 NO
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TABLE A-9. RISK-BASED SCREENING LEVELS ‘FOR POTENTIAL CONTAMINANTS OF CONCERN IN
- SOIL AT 1S-4 (Continued)

, ‘ ~ SOIL (ALL DEPTHS) (mg/kg) @
CHEMICAL MAXIMUM MTCA RBSL " RBSL ‘ ‘ I
CONCENTRATION® | METHOD B! | CARCINOGENS!Y | NONCARCINOGENS ¥ ‘Hnse! POTENTIAL COC'9)
Ethylbenzene 79 1 8,000 1 2,700 S e NO
p-Cymene - 60 | _ : - , ‘ NO
Methylene Chioride 0.01 130 85 : 1,600 : - NO
Naphthalene 068 320 -~ 1,000 NO
n-Propyibenzene : 7.4 , - s o " YES
Tota! petroleum . 8000 S 2,200 —_ NO .
hydrocarbons : ' » ‘ ‘ K
1,2,4-Trimethyibenzens | 110 : o T « e ‘ YES
1,3,5-Trimethylbenzens ' 42 _ . : o ‘ YES
Xylenes . 110 160,000 _ 55,000 ' NO
(@ Al Values rounded to two significant digits.
) The screening was conservatively performed on the maxnmum concentration detected over all depths analyzed. Chemicals detected in soil wull be evaluated
' - in the exposure assessment. _
(e The Modal Toxics Controt Act (MTCA) cleanup regulauon (Chapler 173-340 WAC) Method B is intended to provide conservalive cleanup Ievels for snles
undergoing cleanup. Based on the lowest-calculated value using carcinogenic and non-carcinogenic loxnc:ty criternia. 8
(d) Based an EPA Region 10 guidance (1991b), the soil RBSL for carcinogens is based on a 1 x 10 7 fisk.
(e) Based on EPA Region 10 guidance (1991b), the soil RBSL for noncarcinogens is based on a 0.1 hazard quotient. |
0 High Normal Background Concentrations were calculated and referenced in SAIC (1991). There is no background data tor organic chemicals. See lexl
(@) Potential chemicals of concern include metals that exceed (or do not have) the lowest criteria presented and exceed the background UTL as well as organic
compounds that exceed (or do not have) the lowest criteria presented. Chemicals without an RBSL lack toxicity criteria. Based on EPA Region 10 guidance
{1991b), aluminum, calcium, magnesium, potassium, iron, and sodium may generally be eliminated from the human health risk assessment at the.screening
stage based on qualitative judgement. Based on EPA Region 10 guidance (1991b), if chromium, cadmium, elemental mercury, or carcinogenic forms of
nickel are present as contaminants of concern in sail, they should not be ehminated based on soil ingestion screening critetia. Howaever, i concentrauons '
) are less than background, they will not be evaluated further.

The noncarcinogenic RBSL. is based on a provisional oral reference dose for JP-4 (EPA 1992) JP-4 was used hlstoncally at 1S-4.

-- = No Value.
COC = Contaminamt of Concern.
RBSL = Risk-Based Screening Level.
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TABLE A-10. RISK-BASED SCREENING LEVELS FOR POTENTIAL CHEMICALS OF CONCERN IN SURFACE .
~ WATERATIS-4 '

: _ SURFACE WATER.(ug/L) (a)
MAXIMUM T MTCA ~ RBSL ~RBSL
CHEMICAL CONGCENTRATION | - mcL® METHOD B! | CARCINOGENS'® - | NONCARCINOGENS ) POTENTIAL coc!f
| INORGANICS -
Arsenic 8.3 50 008 005 R :  YES
Chromium (Vi) 25 100 g0 |~ 8 YES
Lead ' 98 T15(g) - ' | _ NO
Mva'nganesev - 850 - _ 18 ” ~ YES
Silver 1 B 15,600 - T 18 T NO
| Zinc 68 16.500 e 1100 ' N
i .

(a}
(b}
(c)

(d
(e)
n

(9

All values rounded to two significant digits.

Federal Maximum Contaminant Levels (MCL) for drinking water.

The Model Toxics Control Act (MTCA) cleanup regulation (Chapter 173-340 WAC) Method B is untended to provide conservative cleanup levels for _
sites undergoing cleanup. The values presented are based on ambient water quahty cmerla The lower of two criteria was used (fresh water chronic
versus Ingestion of water and organisms).

Based on EPA Region 10 guidance (1991Db), the surface water RBSL for carcmogens is based on a1 x 10-6 risk.

. Based on EPA Region 10 guidance (1991b), the surface water RBSL for noncarcinogens is based on a 0.1 hazard quotient.

Potential chemicals of concern include chemicals that exceed (or do not have) the lowest criteria presented. However, based on EPA Région 10
guidance (1991b), aluminum, calcium, magnesium, potassium, iron, and sodium may generally be- eliminated from the human health risk assessment

"at the screening stage based on qualitative judgement.

Action level for ground water tap samples (exceeded if one level of concentration in more than 10% of targeted tap samples is greater man the
specified value (90th percenule)

-- = NoO Value.
COC = Contaminant of Concern
RABSL = Risk-Based Screening Level
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TABLE A-11.

NONCANCER HAZARD ASSOCIATED WITH THE INGESTION OF GROUND WATER FOR A

HYPOTHETICAL RESIDENT AT 1S-4

‘ AVERAGE AME AVERAGE 'RME ORAL , .
EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY | REFERENCE AVERAGE. - " RME
_ CONCENTRATION | CONCENTRATION DOSE (ADD) DOSE (ADD) DOSE (RFD) HAZARD HAZARD
CHEMI_CAL(“’- (1g/L) (ro/L) ‘(mgfkg-day) (mg/kg-day) (mg/kg-day) QUOTIENT QUOTIENT
Carbon tetrachloride® 19 4.5 28E-05 - 1.2E-04 7E-04 4E02 2E-01
bis(2-Ethylhexyl) 76 10 1.1E-04 2.8E-04 2E-02 6E-03 1E-02
phthalate - ‘ ' ‘ S
Ethylbenzene . 39 200 5.7E-04 5.5€-03 1E-01 6€-03 . 5E-02
Toluene 21 27 3.2E-04 " 1.0E-06 2E-01 2E-03 5E-06
Arsenic 37 49 5.7E-05 1.36-04 3E-04 2E-01 4E-01
Cadmium 30 16 4.6E-05 4.4E-04 5E-04 9E-02 9E-01
Chromium!® 7.7 14 1.2E-04 4.0E-04 5E-03 2E-02 8E-02,
Manganese 830 3,900 1.3E-02 | 1.1E-01 . 5E-03 3E+00 2E+01
HAZARD INDEX “3E+00 2E+01
(@) Ground water ingestion doses have been calbulaied for those chemicals of concern with oral reference doses. The following chemicals are not presemed‘:

due to lack of toxicity cmeria' benzene, lead, 2-methyl naphthalene, and xylenes.

®) - Carbon tetrachioride was only detected in deep aquifér monnonng wells Theretore the average and RME exposure point concenuatnons were based on
deep aquifer samples

() The maximum detected value for chromium was 41 xg/L which was detected once in the deep aquifer.

shallow aquifer detected concentrations bat;ause of the frequency of detection was higher.

The risk calculation, however, is based on the
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TABLE A-12. CANCER RISK ASSOCIATED THE INGESTION OF GROUND WATER FOR A HYPOTHETICAL
RESIDENT AT IS-4

AVERAGE RME
AVERAGE RME LIFETIME LIFETIME S :
EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY ORAL AVERAGE RME
CONCENTRATION | CONCENTRATION | DOSE (LADD) DOSE (LADD) | SLOPE FACTOR | CARCINOGENIC | CARCINOGENIC
CHEMICAL® {no/L) ' (ug/t) (mg/kg-day) {mg/kg-day) ~ (mg/kg-day)-1 RISK RISK
Benzene 96 14 19E-05 | 1.7€-04  29E-02 5E-07 5E-06
Carbon tetrachloride® 19 45 36E-06 - 5.3E-05 1.3€-01 SE.07 7E-06
bis (2-Ethylhexyl) 76 10 1.5€-05 1.2E-04 1.4E-02 2E-07 2E-06
phthalate
Arsenic © 37 49 7.3E-06 5.7E€-05 1.75E+00 1E-05 1E-04
TOTAL RISK 1E-05 1E-04 -

(a)

presented due to lack of-toxicity criteria: cadmium chromium, ethylbenzene lead, manganese, 2-methyl naphthalene and xylenes.’

Ground water ingestion doses have been calculated for those chemicals of concern with oral cancer slope factors. The following chemicals are not

(o) Carbon tetrachloride was only detected in deep. aqurfer monrtonng weélls. Theretore the average and RME exposure point concemra.rons were based on
deep aquiter samples. .
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TABLE A-13. NONCANCER HAZARD ASSOCIATED WITH THE INHALATION OF VOLATILES DURING

SHOWERING BY A HYPOTHETICAL RESIDENT AT IS-4

AVERAGE AME AVERAGE RME v :
EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY INHALATION AVERAGE RME
CONCENTRATION CONCENTRATION DOSE (ADD) DOSE (ADD) REFERENCE DOSE HAZARD HA_ZARD‘
CHEMICAL® (mg/m%)® (rag/m3) () (mg/kg-day) (ma/kg-day) (ma/kg-day) QUOTIENT QUOTIENT
Ethylbenzene - 2 14E-01. 1.1E+00 1.7E-Q4 . 2.0€-03 3E-01 1E-03 6E-03
HAZARD INDEX 1E-03 6E-03
@ Dose for the inhalation of volatiles from showering pathway have been caiculated for volatile chemicals of. concern with inhatation reference doses. The

follow:ng chemical is not presented due to lack of inhalation toxlc:ty criteria: benzens, carbon tetrachioride, 2- memylnapnmalene toluene, and xylenes

(&) Average and RME Exposure Poum Concemrauons were denved usmg the Fosler and Chfostowskn (1987) model. These values represent the average aif
concentration for totat snower exposure.
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TABLE A-14. CANCER RISK ASSOCIATED WITH THE INHALATION OF VOLATILES DURING SHOWERING FOR
- A HYPOTHETICAL RESIDENT AT 1S-4

AVERAGE RME
AVERAGE RME LIFETIME "~ LIFETIME . ’
EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY INHALATION . AVERAGE , RME
o CONCENTRATION | CONCENTRATION | DOSE (LADD) DOSE (LADD) SLOPE FACTOR | CARCINOGENIC | CARCINOGENIC

CHEMICAL'®) (mg/m?®)(®) (mg/m?)®! (mg/kg-day) (mg/kg-day) (mg/kg-day)-1 RISK RISK
Benzene 5.8€-02 8.6E-02 5.8E-06 5.9£-05 2.9€-02 2E-07 2E-06
Carbon 9.1E-03 2.2E-02 9.1E-07 1.5E-05 1.3E-01 1E-07 2E-06

tetrachloride ' : ' :
TOTAL RISK | 3E-07 4E-06
(a) Dose for the inhalation of volatiles from showering pathway have been calculated for volatile chemicals of concern with inhalation slope factors.

. The following chemical is not presented due to lack of inhalation toxicity criteria: ethylbenzene. bis(2-ethylhexyl)phthalate, 2- methylnaphthalene
toluene and xylenes. : .

® _Average and RME Exposure Point Concentrations wére denved usmg the Foster and Chrostowski (1987) model. These values represent the average °
air concentratlon for total shower exposure. :
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TABLE A-15. NONCANCER HAZARD ASSOCIATED WITH THE INGESTION OF GROUND WATER BY AIR FORCE

PERSONNEL/CONTRACTORS AT IS-4

due to lack of toxicity criteria: benzene, lead, 2-methyl napmhalene and xylenes.

AVERAGE RME AVERAGE RME . ORAL
EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY | REFERENCE AVERAGE RME

- ' CONCENTRATION | CONCENTRATION | - DOSE (ADD) DOSE (ADD) DOSE (RFD) HAZARD HAZARD

CHEMICAL'® (ea/L) (wo/L) ‘(mg/kg-day) (mg/kg-day) (mg/kg-day) QUOTIENT QUOTIENT
Carbon tetrachloride'® .19 45 1.8E-05 4.4E05 7E04 3E-02 6E-02
bis(2-Ethylhexyl) 76 c 10 7.4E-05 1.0E-04 2E-02 4E-03 5E-03
phthalate ‘ ‘ _ »
Ethylbenzene 39 200 3.8E-04 2.0E-03 1E-01 4E-03 2E-02
Toluene 21 27 2.0E-04 . 2.6E-04 2E-01 1E-03 1E-03
Arsenic 37 4.9 3.7E-05 4.8E-05 '3E-04 1E-01 2E-01
Cadmium 3.0 16 3.0E-05 1.6E-04 SE-04 6E-02 . 3E-01
Chromium{©) 7.7 14 . 7.6E-05 1.4E-04 5E-03 2E-02 3E-02
Manganese 830 - 3,900 8.1E-03 . 3.8E-02 . 5E-03 2E+00 8E+00
' HAZARD INDEX 26400 8E+00
(a) Ground water ingestion doses have been calculated for those chemicals of concern with oral refefence doses. The following chemlcals are not presemed ' '

() Carbon tetrachloride was omy detected in deep aquifer monnonng wetls Theretore, the average and RME exposure point concemrauons were based on
deep aquifer samples. »

© The maximum detected value for chromlum was 41 ug/L which was detected once in the deep aquifer. The exposure point concentration, however, is based
on the samples collected from the shallow aquifer because the frequency of detection was higher tor chromium.
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TABLE A-16. CANCER RISK ASSOClATED WITH THE INGESTJON OF GROUND WATER FOR AIR FORCE
PEHSONNEI./CONTRACTORS AT I1S-4

AVERAGE RME
AVERAGE RAME LIFETIME LIFETIME
EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY ORAL AVERAGE RME
CONCENTRATION | CONCENTRATION | DOSE (LADD) DOSE (LADD) |SLOPE FACTOR | CARCINOGENIC CARCINOGENIC
CHEMICAL'® {ng/L) {ng/L) (mg/kg-day) (mg/kg-day) {mg/kg-day)-1 RISK RISK
Benzene 9.6 C 14 1.3E-05 4.9E-05 2.9E-02 4E-07 1E-06
Carbon 19 45 2.6E-06 1.6E-05 1.3E-01 3E-07 2E-06
tetrachloride(® ' :
bis 7.6 10 1.1E-05 3.4E-05 - 1.4E-02 1E-07 5€-07
(2-Ethylhexyl) : C
phthalate
' Arseni(_: 37 49 5.2E-06 "~ 1.7E-05 ) 1.75E+00 9E-06 3E-05 .
TOTAL RISK| tE-05 3E-05

(a)

Ground water ingestion doses have been caiculated for those chemicals of concern with oral cancer slope faclors. The following chemicals are

not presented due 10 lack of toxicity criteria: cadmium, chromium, ethylbenzene, lead, manganese, 2-methyl naphthalene and xylenes.

(b)

based on deep aquifer samples.

Carbon tetrachloride was only detected in deep aquifer monnonng wells. Therefore, the average and RME exposure point concentrations were
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. TABLE A-17. NONCANCER HAZARD ASSOCIATED WITH THE INGESTION OF SOIL BY A HYPOTHETICAL

RESIDENT AT IS-4(®

of toxicity criteria: sec-butylbenzens, lead; n-propyibenzene; 1,2,4-trimethyibenzene; and 1,3,5-rimethylbenzene

AVERAGE RME AVERAGE - RME ORAL )
EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY | REFERENCE | " AVERAGE RAME
. . CONCENTRATION | CONCENTRATION DOSE (ADD) DOSE (ADD) DOSE (RFD) - HAZARD HAZARD
CHEMICAL®! (ma/kg) (mg/kg) (mg/kg-day) (ma/kg-day) (mg/kg-day) QUOTIENT QUOTIENT
Manganese 830 3,900 9.0E-04 1.4E-02 5E-03 2E-01 3E+00
Total petroleum 1,200 6,000 “1.0E-03 2.2E-02 BE-02 2E-04 . 3E-01
hydrocarbons (as JP-4) : : '
- HAZARD INDEX |. 2E-01° 3E+00
- a Surface and subsurface soi\ were ,combined'to evaluate this scenarlo Where data were a”vailablé and useable.
(o} Soil ingestion doses were calculated for those chemicals of concern with dral reference doses. The following chemicals were not presented due 10 lack
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TABLE A-18. NONCANCER HAZARD ASSOCIATED WITH THE INGESTION OF SOIL BY AIR FORCE

PERSONNEL/CONTRACTORS AT IS-4(®

AVERAGE . RME AVERAGE , RME ORAL _
EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY | REFERENCE | AVERAGE RME
_ CONCENTRATION | CONCENTRATION [ DOSE (ADD) |- DOSE (ADD) DOSE (RFD) | HAZARD | HAZARD
CHEMICAL!®) (mg/kg) (ma/kg) - (mg/kg-day) (mg/kg-day) (mg/kg-day) | QUOTIENT | QUOTIENT
Manganese 830 3.900 4.1E-04 1.9E-03 5E-03 8E-02 aE01 |
Total petroleum 1,200 © 6,000 1.0E-03 © 30E-03° 8E-02  7E-03. 4E-02
hydrocarbons (as JP-4) . , R
‘ : HAZARD INDEX |  9E-02 4E-01

(a)

(b}

Surface and subsurface soil were combined to evaluate this scenario were data were available and useable.

to lack of toxicity criteria: sec-butylbenzene; lead; n-propylbenzene; 1,2,4-trimethylbenzene; and 1.3.5-timethylbenzene

Soil ingestion doses were calculated for those chemicals of concern with oral reference doses. The following chemicals were not presented due .




TABLE A-19. NONCANCER HAZARD ASSOCIATED WITH THE INHALATION OF SOIL BY A HYPOTHETICAL
RESIDENT AT IS-4(@) .

AVERAGE . : RME AVERAGE RME INHALATION » :
EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY | REFERENCE | AVERAGE RME
: CONCENTRATION /| CONCENTRATION | DOSE (ADD) DOSE (ADD) DOSE (RFD) HAZARD HAZARD -
CHEMICAL®) (mg/kg) (mg/kg) . (mg/kg-day) (mg/kg-day) | (mg/kg-day) QUOTIENT | QUOTIENT
Manganese 830 - 3,900 3.8E-05 2.3E-07 14305 3E-03 2E-02
I | | ' HAZARD INDEX|  3€E-03 2E:02
(e) Surface and subsurface soil were combined 10 evaluate this .sc‘enario where dala were available and useable.

o) inhalation of soil doses were calculated for those chemicals of concern with inhalation 1eference doses. The following chemicals were

not presented due to lack of toxicity criteria: sec- butylbenzene lead; n- propylbenzene total petroleum hydrocarbons; 1,2 4-
tnmemylbenzene and 1,3,5-trimethylbenzene.
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TABLE A-20. NONCANCER HAZARD ASSOCIATED WITH FOR THE INHALATION OF SOIL BY AIR FORCE
PERSONNEL/CONTRACTORS AT IS-4(®)

AVERAGE  RME AVERAGE RME INHALATION. .
EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY | REFERENCE | AVERAGE RAME
| CONCENTRATION | CONCENTRATION |  DOSE (ADD) DOSE (ADD) DOSE (RFD)- HAZARD HAZARD
CHEMICAL® (ma/kg) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) QUOTIENT | QUOTIENT
Manganese 830 3,900 3.5E-08 1.6E-07 1.43€-05 2E-03 " 1E-02
'HAZARD INDEX 2E-03 1E-02

(b)

Surtface and subsurface soil were combined to evaluate this scenario were dala were available and useable.

Inhalation of soil doses were calculated for those chemicals of concern with inhalation reference doses. The following chemicals were not

presemed due 10 lack of toxicity criteria: sec-butylbanzene; lead n-propylbenzene; total petroleum hydrocarbons; 1,2,4-trimethyibenzene;
and 1,3,5-trimethylbenzene. .
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TABLE A-21. NONCANCER HAZARD ASSOCIATED WITH THE INGESTION OF. SURFACE WATER BY
. AIR FORCE PERSONNELJCONTRACTORS AT IS- 4‘“’
" AVERAGE : RME AVERAGE RME ORAL
- EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY | REFERENCE AVERAGE RME
CONCENTRATION | CONCENTRATION .| DOSE (ADD) | - DOSE (ADD) DOSE (RFD) HAZARD HAZARD
CHEMICAL'® (g/l) (g/L) (mg/kg-day) (mg/kg-day) (mg/kg-day) QUOTIENT | QUOTIENT
Arsenic 36 54 3.56-07 - 1.6E-05 3E:04 1E-03 5E-02
Chromium 5.0 .96 ' 4.9E-07 2.8€-05 * 5E-03 1E-04 6E-03
Manganese - 265.8 850 2.6E-05 2 5E-03 ~ 5E-03 5E-03 5E-01
' HAZARD INDEX 6E-03 6E-01
@ Surface water ingestioh doses have been calculated for those chemicals of concern with oral reference dosses, therefore, although tead is a

chemical of concern, the noncancer hazard for this metal cannot be quantified because liisre is no orai reference dose for lead.




PERSONNEL/CONTRACTORS AT 1S-4

TABLE A-22. CANCER RISK ASSOCIATED THE INGESTION OF SURFACE WATER BY AIR FORCE

. : AVERAGE RME
AVERAGE AME- LIFETIME . UFETIME : : : B
EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY ORAL AVERAGE . RME
CONCENTRATION | CONCENTRATION | DOSE (LADD) DOSE (LADD) | SLOPE FACTOR | CARCINOGENIC | CARCINOGENIC
CHEMICAL'®) (kg/L) g/l - (mg/kg-day) (mg/kg-day) | (ma/kg-day)-1 RISK RISK
Arsenic . 36 54 5E-08 6.4E-06 ' 1.75€ +00 9E-08 - 1E-05.
‘ TOTAL RISK 9E-08 " 1E-05

(a)

Surface water ingestion doses have been calculated for those chemicals of concern with oral cancer slope factors. The following chemacals aie
not presemed due to lack of toxicity criteria: chromlum lead, and manganese. .
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TABLE A-23. SUMMARY OF NONCANCER HAZARD AT FAIRCHILD AIR FORCE

BASE SITE IS-4
RECEPTOR/PATHWAY AVERAGE AME HAZARD
: HAZARD INDEX  INDEX
Air Force Personnel/Contractors . - _

i Inhalation of Soil Particulate 2E-03 1E-02
Ingestion of Soil - 9E-02 4E-01
Ingestion of Ground Water 2E +00 8E+00
Ingestion of‘SUrface Water 6E-03 6E-01 -

| CUMULATIVE HAZARD INDEX' 2E+00 8E+00
Residential Exposure with Current Conditions ' _
Inhalation of Sail Particulate ' 3E-03 2E-02
ingestion of Soil 4E-O1 - 3E+00
Ingest'iovn of Ground Water 3E+00. 2Ef0‘l )
~ Inhalation of Volatiles During Showering 1E:03 6E—03
2E+01

CUMULATIVE HAZARD INDEX

3E+00
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. TABLE A- 2,4 CUMULATIVE CANCER RISK AT FAIRCHILD AIR FORCE

' BASE SITE IS-4

AVERAGE RISK~

RECEPTOR/PATHWAY. RME RISK
Air Force Personnel/Contractors
'lﬁhalation of Soil Particulate
“Ingestion of Soil _ - —
Ingestioh of Ground Water 1E-05 3E-05
Ingestion of Surface Water 9E-08 1E-05
CUMULATIVE CANCER RISK 1E-05 4E-05
Residential Exposure with Current Conditions -
| Inhalation of Soil Particulate ---
Ingestion of Soil —
Ingestion of Grournd Water .~ 1E-05 1E-04
Inhalation of Volatiles During Showenng 3E'-07 4E-06
CUMULATIVE CANCER RISK 1E-05 1E-04
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" ‘TABLE A-25. CONCENTRATIONS OF THE CONTAMINANTS OF CONCERN AT

SITE PS-1
- 5 © MAXIMUM AVERAGE
MEDIUM coc CONCENTRATION CONCENTRATION
Soil TPH-D 9,185 mg/kg 435.2 mg/kg
Ground water TPH-D ~ 7.000 pg/L 1,080 ugiL
| Benzene 950 ug/L - 121 ug/L
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~ TABLE A-26. RESULTS OF R! NON METALS SOIL SAMPLE ANALYSES

AT PS-1
NUMBER OF ' MAXIMUM
ANALYTE - DETECTIONS/ANALYSES LOCATIONS” DETECTION (mg/kg)
TPH-D (CA 8015) 16/37 B-12. 13, 15, MW-208 T
VOC (SW8260) '
n-Butylbenzene 6/53 ' B-13. 15, 208R . 220
sec-Butylbenzene 6/53 B-12R, 15, 208R 1.50
t-Butylbenzene 2/53 B-13. 18 7.42R
Benzene /53 B-12R 073
‘Toluene 5/53 B-12. 12R, 14, 15, 40 014
Chiorobenzene 1/53 . B-12R 0.07
p-Cymene (p- 13/53 812, 12R. 13, 15, 2.80
Isopropyholuene) - 208R, MW-208
1.4-Dichlorobenzene 2/53 B-13, 14 0:02R
Ethylbenzene 10/53 . B-12. 12R, 15, 208R 280
Trichlorofiuoromethane 1/53 B8-12 0.01R
Isopropylbenzene (Cumene) - 7/53 B-12, 12R, 15, 208R C 1.4
Metnylene Chloride 9/53 B-12; 12R, 40R, 208R, 0.62
Naphthalene - 12/53 B8-12, 12R, 13, 15, 208R 5.20
n-Propylbenzene '9/53 B-12R, 15, 208R, MW- 2.70
1.2 4-Trmethylbenzene 17/53 B-12. 12R, 13, 15, 40, 430
4 208R, MW-208 . - _
1.3.5-Tnmémy|benzene 20/53 " B-12, 12R, 13, 15, 40, 170
: C _ 208R. MW.208 -
m.p-Xylene 17/53 B-12, 12R, 13, 15, 40, . 24.0
- ' 208R, MWB-208 _
o-Xylene 15/53 . B-12, 12R, 13, 15, 40.. 8.80
208R. MW-208 ,
1-Methylethylbenzene 1/83 . B-12R 0.83
» _ SVOC (SW8270)
2-Methyinaphthalene 4/25 B-12, 12R, 13, 15 6.34
Naphthalene 3/25 - B-12, 12R, 15 4.53

J = Data are estimates.

R = When placed next tc a numerical detection. thns means data are re;ected

BOLD = Location of maximum deiection.
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TABLE A-27.. RESULTS OF RI NON-METALS GROUND WATER SAMPLE
ANALYSES AT PS-1

J = Data are estlmates.

R = Data are rejected.

A-30

NUMBER OF ' MAXIMUM -
ANALYTE DETECTIONS/ANALYSES LOCATIONS @ DETECTION (ugll)
TPH-D (CA 8015) 7113®) MW-207, 208 70000
' VOC (SW8260)
'sec-Butylbenzene 2113 MW-196. MW-208 12.0
Benzene 513 MW-196, MW-208 950 .
Toluene 113 MW-208 4.0
p-Cymene (p-lsopropyltoluene) 2/13 MW-208 350
Ethylbenzene 5/13 MW-196, MW-208 590
Hexachlorobutadiene 73 MW-ZOB . 240
lsopropylbénzene (Cumene) 5/13 MW-196, MW-208 . 63.0
Naphtnalene 513 Mw.-208 170
n-Propbeenzgne B 4113 MWw-208 78.0
1,2,3-Trichlorobenzene 113 Mw-208 130
1.2,4-Trichlorobenzene 1/13 i MW-208 500
.r,z,é-rrimemylbenzene 5/13 - MW-208 550
1.3,5-Trmethylbenzene 213 MW-208 380
m.p-Xylene 5/13 MW-208 17'00“ . f
o-Xylene 5/13 MW-208 120 JI
1-Methylethylbenzene 413 MW-208 52
T SVOC (SW8270) | _
2.4-Dimethyiphenol o Mw-208 380 .
2-Methyinaphthalene - 37 Mw-208 510
~Napnthalene 37 MWw-208 110
— |
@ BOLD = Location of maximum detectlon
® " ncludes one detection noted by the laboratory as ‘Unknown Extractable Hydrocarbon




TABLE A-28. RISK-BASED SCREENING LEVELS FOR POTENTIAL CONTAMINANTS OF CONCERN IN

SOIL AT PS-1
SOIL (ALL DEPTHS) (mg/kg) @
CHEMICAL MAXIMUM MTCA . RBSL. | RBSL NON- PS1 POTENTIAL
~ CONCENTRATION ' | METHOD B @ | CARCINOGENS!® | cARCINOGENS® | HNnBC? cocld
, INORGANICS

M Atuminum 10,000 . - 14,000 NO
Arsenic 15 14 004 8.2 9 NO
Barium 123 5,600 T 1,900 200 NO
Berylium T 066 023 001 140 025 YES

Cadmium 0.56 40 ' 27 0.28 NO
Calcium 8.700 ‘ - 8,400 NO
Chromium (Vi) 18 400 140 18 NO
Cobait 15 18 NO
r Copper 18 3,000 1,000 16 NO
= fron 27,000 —_ ~ 29.000 NG
Lead 46 - - 18 . NO
Magnesium ~ 6,900 6.000 NO
Manganese 840 400 3,800 730 YES
Nickel 18 1,600 - 550 17 NO
_ |l Potassium 2,300 2,600 - NO
“Sitver 68 240 140 05 NO
Sodium 280 = - 590 NO
Vanadium 54 560 190 54 NO
Zinc 53 . 24,000 _ : 8,200 52 NO

ORGANICS

Benzene 0.73 15 2.2 T - NO
sec-Butylbenzene 1.5 - YES
n-Butylbenzene 220 - - - YES
Chiorobenzene - 007 - 1,600 550 NO
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TABLE A-28. RISK- BASED SCREENING LEVELS FOR POTENTIAL CONTAMINANTS OF CONCERN

IN SOIL AT PS 1 (Contlnued)

SOIL (ALL DEPTHS) (mglkg) ()

PS-1

GHEMICAL MAXIMUM MTCA RBSL RBSL NON- POTENTIAL

- A CONCENTRATION ™ | meTHOD B © CARCINOGENS‘d’ CARCINOGENS'® | HnBC coc®
p-Cymene 28 YES
Diesel (lotal petroleum .
hydrocarbons) 9,185 2,200 YES
Ethylbenzene a8 8,000 : 2,700 NO
isopropylbenzene 1.4 1,100 NO
Methylene chloride 0.62 130 85 1,600 - NO
2-Methyinaphthalene 6.3 - ' YES
Naphthalene . 5.2 320 - 1,100 NO
-n-Propylbenzene S 27 - ' YES-
Toluene 0.14 16,000 5,500 NO
1 ,2,4~Trimethylbanzéne 43 ' YES
1,3,5-Trimethylbenzene 8 - - - YES
Total Xylenes: ‘ .

33 - 160,000 - - 55,000 - NO.

(m.p, and o)

)

e} The Model Toxics Control Act {MTCA) cleanup regulation {173-340 WAC) M

and non.

.All vaiues rounded to two sigmhcant digits
The screening was conservatively p

on the maximum conc

toxicity critenia

detecled over all depths analyzed Contaminants detected in surface soil wil) be evaluated in the exposure assessment
to provide conservative cleanup ievels tor sites undergoing cleanup Based on the lowest-calculated value using

L Based on EPA Region 10 guidance (EPA 1991 Ibid). the suil RBSL I1s based on a 1 x 10 7 sk

(*) Based on EPA Region 10 guidance (EPA 1991 lhid), the soll RBSL is based on a 0 1 hazard Quobent

L . The PS | High Nolmal Bachground Concentrations (HNBC) were calculnlod and roferencod in Appendix §  There is no buchground duta !uv organics Sew loxt B

" Potentl ts of ¢ include metals that exceed (of do not have) the lowest ptesented and d the HNBC as well us organic compounds that exceed (of do NOt have) the lowest critenon !
presented Contaminants without an RBSL tack toxicity criterion.  Based on EFA Hegion 10 guidance (EPA 1891 Ibid), sluminum. calcium. magnesium, potassium, lron, 8nd sodium may generally be eliminated from _

the h heaith nisk

red
are p as

0 vlage basad on Quatitslive judgement  Hased on EPA flegion 10 quvdnm’.e (EPA 169810L). 1 ¢

In sall, they shoulkd not be eliminated based on soil $C

. Cadmium, of ) motcury, o carcinogeni foims of nickel

Lt The noncarcinogenic ABSL is based on a provisional oial teference dose for JP-4 which, for the purposes of this nsk assessment. will be assumed to be simitar (o diese!

= No Value

COC = Contaminants of Concein
ABSL = Risk-Based Screening Level

However, If conuentrations are less than background, they will not be evalualed further.




TABLE A-29. RISK-BASED SCREENING LEVELS FOR POTENTIAL CONTAMINANTS OF CONCERN IN GROUND

WATER AT PS- 1

_ GROUND WATER (ug/L) @
CHEMICAL MAXIMUM MTCA RBSL RBSLNON- [ PS-1 POTENTIAL

, CONCENTRATION | McL® | METHOD 8¢ | CARCINOGENS'® | carcINOGENS® | HNBC! - cocl®
INORGANICS _ _
‘Aluminum 18,000 - 16,000 NO
Arsenic 70 50 005 005 11 z YES
Barium 430 2,000 1,100 = 260 2,700 NO
‘Beryllium 30 4 0.02 0.02- 18 6 NO
-Calcium 170,000 - - - "NO
1|- Copper 13 590 -- - 50 NO
Cobat 22 1,300 - 140 30 - NO
Iron 29,000 - 35,000 NO
Lead 65 15" - - 20 NO
Magnesium 51,000 - - - ) NO
Manganese 7,000 - 80 -- 18 1,500 YES
Molybdenum 45 - 80 - . 610 NO

Nickel 84 100 320 73 350 NO
Potassium 4,100 - - .- - NO

Selenium . 39 - YES -
Silver 15 50° 48. e 18 5 NO

Sodium 54,000 - - - NO. -
Vanadium 53 110 26 330 NO
Zinc 64 = 4,800 1,100 40 NO

| ~ ORGANICS

Benzene 4 950 5 35 0.60 YES |
sec-Butylbenzene 12 .- YES
p-Cymene 35 - YES
‘Diesel (total petroleum 7.0 - 2,900 - . NO

hydrocarbons) :
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TABLE A-29. RISK-BASED SCREENING LEVELS FOR POTENTIAL CONTAMINANTS OF CONCERN IN GROUND

~ WATER AT PS-1 (Contmued)

. ) . , GROUND WATER (ug/L) .
CHEMICAL | MAXIMUM 4 ' MTCA - " RBSL * RBSL NON- PS-1 POTENTIAL
, ' CONCENTRATION | MCL® | METHOD B | CARCINOGENS'® | CARCINOGENS® | HNBCY cocle
2,4-Dimethyiphenol - 38 . - 320 - 73 B NO

Ethylbenzene o - 590 700 800 . .- 160 YES

Hexachlorobutadiene 24 i 1 K 73 - 'YESY

Isopropylbenzene ‘ 63 B 0.56 .28 YES

2-Methyinaphthalene _ 51 _ L - : YES

Naphthalene 170 - e %2 - . 150 ' YES

n-Propylbenzene - 78 S e - . YES

Toluene : ’ 4 1,000 1,600 _ : 97 . -NO

1,2,4-Trichlorobenzene ' 50 70 80 ' - .20 e YES

1,2,3-Trichlorobenzene - 130 ) C e . ' ' YES
1,2,4-Trimethylbenzene _ 850 : - " eme : - - YES
1,35-Trimethylbenzene 380 _ . o . YES'

Total Xylenes (m,p, and o) 1,735 10,000 16,000 _ 80 YES

(8 Ayl values rounded 1o two significant digits.

®  Faderal Maximum Contaminant Levels (MCL) for dnnkmg water. . ,

(e The Model Toxics Control Act (MTCA) cleanup regulation (173-340 WAC) Method B is intended to piovide conservalive cleanup levels for sites undergomg '
cleanup. Based on the lowest-calculated value using carcinogenic and non- -carcinogenic toxicit criteria.

@ . Based on EPA Region 10 guidance (EPA 1991 Ibid), the ground water RBSL is based ona 1 x 10™ rish. HBSLs tor volatite contammams with an mh 'auon;
slope tactor were caiculated based on ingestion and inhalation of volatiles from ground water.

) Based on EPA Region 10 guidance (EPA 1991 ibid), the ground water RBSL for non- carcmogens is based on a 0.1 hazard quotient. RBSLs for volatile”

_ contaminants with inhalation reference doses were calculated based on ingestion and inhalation- of volatiles fron: .;ound water.

") Site PS-1 High Normat Background Concentrations (HNBC) were calculated and referenced in Appendix J.

9 Potential contaminants of concern include contaminants that exceed (or do not have) the-lowest criterion presented and that exceed background. However,
based on EPA Region 10 guidance (EPA 1991 |bid), aluminum, calcium, magnesium, potassium, iron, and sodium may generally be eliminated from the
human-heaith risk assessment at the screening stage based on qualitative judgement.

(h) Action level. exceeded if the level of concentration in more than 10% of targeted tap samplas is greater than the specitied value (90m percenule)

8; Chosen as a potential contaminants of concern; however, presence of this contaminant may be due to biank contamination.

- similar to diesel.

The noncarcinogenic RBSL is based on a provisional oral refarence dose for JP-4 which, tor'the purposes of this risk assessment, will be assumed 10 be

--- = No Value.
COC = Contaminants of Concern.
RBSL = Risk-Based Screening Level.’
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TABLE A 30. NONCANCER HAZARD ASSOCIATED WITH THE INGESTION OF SOIL BY A HYPOTHETICAL
RESIDENT AT PS- 1(a . _ o

~ AVERAGE AME
AVERAGE RME AVERAGE AVERAGE ORAL _ ,
EXPOSURE POINT | EXPOSURE POINT DAILY DAILY REFERENCE |~ AVERAGE RME
- CONCENTRATION | CONCENTRATION | DOSE (ADD) | DOSE (ADD) DOSE (RFD) ‘HAZARD HAZARD
CHEMICAL® (mg/kg) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) QUOTIENT QUOTIENT
Berylium 0.270 03 2.9€.07 1.1€-06 5E-03 6E-05 2€-04
Manganese 400 450 4.3E-04 1.6€-03 5€-03 9E-02 3€-01
Total petroleum 440 770 4.7E.04 3.0E-03 8E-02 6E-03 3E.02
hydrocarbons (as ' :
JP-a) ,
HAZARD INDEX 1E-01 3E-01.

(e) - Surface and subsurface soil were combined to evaluate this scenario. Contaminant concentranons for volatile orgamcs in sunace soil were either
rejected due to holding times or non- detected.

®  soi mgesuon doses were calculated for those chemlcals of concern with oral reference doses: The following chemlcals were not pfesemed due -

to lack of toxicity criteria: sec-butylbenzene; n-butylbenzene; p-cymene; 2-methyinaphthalene; n- propylbenzene 1.2.4- tnmethylbenzene
and 1,3,5-trimethylbenzene. _
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TABLE A-31. CANCER \RISK.ASSOCIATED_ WITH THE INGESTION OF SOIL BY A HYPOTHETICAL RESIDENT AT PS-1(®
AVERAGE | _
AVERAGE AME LIFETIME RME LIFETIME
EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY | ORAL SLOPE AVERAGE AME
CONCENTRATION | CONCENTRATION | DOSE (LADD) DOSE (LADD) FACTOR | CARCINOGENIC | CARCINOGENIC
CHEMICALI® (mg/kg) ‘mg/kg) (ma/kg-day) (mg/kg-day) (ma/kg-day)-1 RISK RISK
Berylium 0.270 0.30 3.7E-08 4.7E-07 4.3E+00 2E-07 2E-06
TOTAL RISK 2€-07 2E-06

(a)

- .due to mldlng times or non-detected.

(b)

Surface and subsurface soil were combined to evaluate this scenario. Contaminant concemrauons for volatile organics in surface soil were either rejected

~ Sail ingeslion doses weie calculated for those chemicals of concern with oral cancer siope factors. The following chemicals were not presented due 10

lack of toxicity. Criteria: sec-butylbenzene; n-butylbenzens; p-cymens, manganese; 2-methylnaphthaiene; n- propylbenzene total petroleum hydrocarbons
1,2,4-trimethylbenzene; and 1,3 s-nometnylbenzene
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TABLE A-32. NONCANCER HAZARD ASSOCIATED WITH THE messnon OF SOlIL BY AIR FORCE
PERSONNEL/CONTRACTORS AT PS- 1")

RME

AVERAGE - RME AVERAGE ORAL
EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY | REFERENCE | AVERAGE RME
» CONCENTRATION | CONCENTRATION | DOSE (ADD) DOSE (ADD) DOSE (RFD) | HAZARD HAZARD
CHEMICAL® . (malkg) (mg/kg) (mg/kg-day) (mgfkg-day) (mg/kg-day) | QUOTIENT [ QUOTIENT
Beryllium. 0.270 03 1.3E-07 1.5€-07 " 5E-03 3E-05 3E-05 .
Manganese 400 450 - 2.0E-04 2.2E-04 5€-03 4E-02 -4E-02
Total petraleum , 440 770 _22E-04 3 8E-04 8E-02 3E.03 5E-03
hydrocarbons : o .
(as JP-4) .
HAZARD INDEX | = 4E-02 4E-02

(a)

{b)

due to holding times or non- detected

Surface and subsurface soil were combined to evaluate thus scenario. Contamlnan( concentrations for volame organics in surface soil were either rejected

Sail ingestion doses were calculaled for those chemicals of concern with oral reference doses The following chemicals were not presented due to lack
ohtoxicity criteria: sec-butylbenzene; n-butylbenzene; p-cymene; 2-methylinaphthalene; n-propylbenzene; 1.2.4-trimethy!benzene: and 1,3.5-trimethylbenzene.
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TABLE A-33. CANCER RISK ASSOCIATED WITH THE INGESTION OF SOIL BY AIR FORCE PERSONNEL/
:  CONTRACTORS AT Ps-1(@

AVERAGE - .
AVERAGE AME LIFETIME AME LIFETIME
EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY | ORAL SLOPE AVERAGE AME
CONCENTRATION | CONCENTRATION | DOSE (LADD) DOSE (LADD) FACTOR | CARCINOGENIC | CARCINOGENIC
CHEMICAL®! (ma/kg) (mg/kg) (ma/kg-DAY) -(mg/kg-DAY) | (ma/kg-DAY)-1 RISK RISK
Beryllium 0.270 0.30 1.9E-08 5.3E-08 4.3E+00 8E-08 2E-07
' TOTAL RISK ~ 8E-08 2E-07

(b)

(a)

rejected due 10 holding times or non-detected.

Surface and subsurface soil were combined to evaluate this scenario. Contaminant concenuanons tor volatile organlcs in surface soil were either

Soil ingestion doses were calculated for those chemicals of concern with oral cancer slope factors The following chemicals were not presented

due to lack of toxicity criteria:  sec-butylbenzene; n-butylbenzene; p- cymene manganese; 2-methylnaphthalene; n- propylbenzene total petroleum
hydtocarbons 1,2,4-trimethyibenzene; and 1,3,5- mmemylbenzene
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TABLE A-33. NONCANCER HAZARD ASSOCIATED WITH THE INHALATION OF SOIL BY A, HYPOTHETICAL
RESIDENT AT PS-1(2 . _

AVERAGE T RME AVERAGE | INHALATION _ .
EXPOSURE POINT - | RME EXPOSURE POINT | 'AVERAGE DAILY DAILY DOSE REFERENCE | AVERAGE AME
CONCENTRATION CONCENTRATION DOSE (ADD). - (ADD) DOSE (RFD) HAZARD- | HAZARD
CHEMICAL® (ma/ka) (malkg) (mg/kg-DAY) (mg/kg-DAY) (mg/kg-DAY) | QUOTIENT | QUOTIENT
Manganese 400 450 1.8E-08 2.7E-08 1.43E-05 1E-03 2E-03
HAZARD INDEX 1E-03 2E-03
fal Surface and subsurface soil were combmed to evaluate this scenario. Comammam concenuauons for volatile organics in surface soil were either .
rejected due to holding times or non-detected. :
(o) _ Sail ingeStion doses were calculated for those chemicals. of concern with inhalation reference doses. The following ‘chemicals were not presented

due to lack of toxicity criteria:

beryllium; sec-butylbenzene, nbutylbenzene p-cymene; 2-methyinaphthalene; n-propylbenzene; tolal petroleum

hydrocarbons; 1,2 4-trimethylbenzene; and 1,3,5-trimethylbenzene.
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TABLE A-35. CANCER RISK ASSOCIATED WITH THE INHALATION OF SOIL BY A HYPOTHETICAL RESIDENT AT PS-1®

AVERAGE

AVERAGE RAME LIFETIME AME LIFETIME :
 EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY | ORAL SLOPE AVERAGE" RME
CONCENTRATION | CONCENTRATION | DOSE (LADD) DOSE (LADD) FACTOR - | CARCINOGENIC | CARCINOGENIC
- CHEMICAL®) (mg/kg) (mg/kg) (ma/kg-day) (mg/kg-day) (mg/kg-day)-1 RISK RISK:
Berylium - | - 0.270 0.30 1.6E-12 1:4E-10 8.4E+00 1E-11 1E-09
' TOTAL RISK 1E-11 1E-09

(a) Surface and subsurface soil were combined to evaluate this scenario. Contaminant concenlrauons tor volatile organics in surtace soil were either
rejected due to holding times or non-detected. :

B soil ingestion doses were calculated for those chemicals of concern with oral cancer slope factors. The following chemicals were not presented
due to lack of toxicity criteria. sec-| butylbenzene n- butylbenzene p-cymene; total petroleum hydrocarbons; manganese, 2- methylnaphthalene
n-propylbenzene; 1,2 4-trimethylbenzene; and :
1,3,5-trimethylbenzene. .
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TABLE A-36. NONCANCER HAZARD ASSOCIATED WITH THE INHALATION OF SOIL BY AIR FORCE
‘ PERSONNEL/CONTRACTORS AT PS-1(@

RME

" AVERAGE AVERAGE - RME INHALATION : ,
EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY | REFERENCE AVERAGE RME
CONCENTRATION | CONCENTRATION DOSE (ADD) " DOSE (ADD) |. DOSE (RFD) HAZARD HAZARD
CHEMICAL® (mg/kg) (mg/kg) (mg/kg-day) . (mg/kg-day) (mg/kg-day) QUOTIENT QUOTIENT
Manganese 400 450 1.7E-08 1.9E-08 1.43E-05 1E-03 1E-03
HAZARD INDEX 1E-03 1E-03

{a)

due 1o holding times or non-detected

(b)

Surface and subsurface soil were combined to evaluate this scenario. Comammant concentrations for volatile organics in surface soit were either rejected

Soil ingestion doses were calculated for those chemicals of concern with inhalation reference doses. The following chemicals were not presented due to

lack of toxicity criteria: beryllium; sec-butyibenzene; n- butylbenzene; p-cymene; 2- methylnaphthalene n-propyibenzene; total petroleum hydrocarbons 1,2.4-
trimethylbenzene; and 1,3.5-trimethylbenzene.
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TABLE A-37. CANCER RISK ASSOCIATED WITH THE INHALATION OF SOIL BY AIR FORCE PERSONNEL/
CONTRACTORS AT PS- 1@

_ _ AVERAGE. RAME . _
AVERAGE RME . LIFETIME LIFETIME ORAL : :
EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY SLOPE AVERAGE AME
CONCENTRATION | CONCENTRATION | DOSE (LADD) DOSE (LADD) FACTOR CARCINOGENIC | CARCINOGENIC
CHEMICAL® (mg/kg) (ma/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day)-1 RISK " RISK
Beryllium 0.270 - 0.30 1.6E-12 45E-12 B4E+00 1E-11 - 4E-1
TOTAL RISK 1E-11 4E-1

(a)

rejected due to holding times or non-detected.

(b)

Surface and subsurface soil were combined to evaluate this scenario. Conlamlnam concentrations foi volatile organics in surface soil were either

Soil ingestion doses wera caiculated for those chemicals of concern with oral cancer slope factors. The following chemicais weie not presented due to .

lack of 1oxicily criteria: sec-butylbenzene; n-butyibenzene, p-Cymens, total petroleum hydrocarbons; manganese; 2-methyinaphthalene; n-propylbenzene;
1,2 4-timethylbenzene; and 1,3,5-limethylbenzene. '
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TABLE A- 3s. NONCANCER HAZARD ASSOCIATED WITH THE INGESTION OF GROUND WATER BY A

HYPOTHETICAL ‘RESIDENT AT PS-1

AVERAGE AME _ - ORAL -
EXPOSURE POINT - | EXPOSURE POINT .| AVERAGE DALY | RME AVERAGE | REFERENCE { AVERAGE AME
CONCENTRATION | CONCENTRATION | DOSE (ADD) | DAILY DOSE (ADD) | DOSE (RFD) | ' HAZARD HAZARD
CHEMICAL® (a/) ' (ugit) - (mg/kg-day) (mg/kg-day) (mg/kg-day) | QUOTIENT | QUOTIENT
Ethylbenzene 120 590 2.0E-03 1.6€-02 1E-01 2E-02 2E-01
| Hexachlorobutadiene 45 24 6.8E-05 6.6E-04 “2E-04 - 3E-01 3E-00
Isopropylbenzens 17 ) 2 6E-04 17603 4E02 6E-03 4602
1,2.4-Trichiorobenzene 11 35 - 1.6E-04 1.0E-03 1€-02 2E-02 1E-01 .
Xylenes {m,p-mixed) 560 1,800 8.5E-03 4 9€-02 2E+00 4E-03 2E-02
Arsenic 25 70 3.8E-04 19E-03 3E-04 1E+00 6E +00
Manganese 2,000 7,000 3.0E-02 19E-01 SE-03 6E +00 4E +01
Selenium - 6.1 1 9.2E-05 26E05 5E-03 5E-03 2E01 -
| HAZARD INDEX | 7E+00 SE+01 -

{a)

Ground water ingestion doses have been calculated for those chemicals of concern with oral reference doses. The following chemicals are not presented
due 10 lack of toxicity criteria: benzens, sec-butylbenzene, n- -propylbenzene, p-cymene, naphthalene, 2-methyinaphthalene, 1,3,5- tnmethylbenzene 1.2 4
trimethyibenzene, and 1,2, 3-lnchiombenzene
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TABLE A-39. CANCER RISK ASSOCIATED WITH THE INGESTION OF GROUND WATER FOR A
HYPOTHETlCAL RESIDENT AT PS-1 -

AVERAGE RME LIFETIME
Do . LIFETIME AVERAGE DAILY
AVERAGE . RME AVERAGE DAILY | DOSE (LADD) _ - -
EXPOSURE POINT| EXPOSURE POINT [ DOSE (LADD) - (mg/kg-day) | ORAL SLOPE AVERAGE . RME
: | CONCENTRATION | CONCENTRATION |  (mg/kg-day) FACTOR | CARCINOGENIC | CARCINOGENIC
CHEMICAL® kg/l) (ko) ' _ (mg/kg-day)-1 RISK RISK
Benzene 120] 950 2.3E-04 11E-02 2.9E-02 7E-06 3E-04
Hexachlorobutadiena 45 24 8.7E-06 2.8E-04 7.8€-02 7E-07 2E-05
Al Arsenic 25 70 4 .8E-05 8.2E-04 1.75€E + 00 8E-05 1E-03
TOTAL RISK 9E-05 2E-03

(a)

Ground water ingestion doses have been calculated for those chemicals of concern with oral cancer siope factors. The following chemicals are

not presented due to lack of toxicity criteria; sec-bulylbenzene, n-propylbenzene, p-cymene, naphthalene, 2-methyinaphthaiene, ethylbenzene
isopropylbenzene, 1,2 4-trichlorobenzene, xylenes, manganese, selenium, 1,3,5-trimethylbenzens, 1,2,4-trimethylbenzene, and 1,2,3-trichiorobenzene.
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TABLE A 40. NONCANCER HAZARD ASSOCIATED WITH THE INHALATION OF VOLATILES DURING SHOWERING BY

A HYPOTHETICAL RESIDENT AT PS-1

_AVERAGE RME AVERAGE RME - -

EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY [ AVERAGE DAILY INHALATION AVERAGE " RME

. CONCENTRATION | CONCENTRATION DOSE (ADD) DOSE (ADD) REFERENCE DOSE | HAZARD HAZARD
CHEMICALW (mg/m3) (b) wngim3) (b) (ma/kg-day) (ma/kg-day) - |  (maglkg-day) QUOTIENT | QUOTIENT

Ethylbenzene 8.8E-01 3.3e+00 6.9E-04 5.6E-03 v 3E-01 2E-03 2E-02
isopropylbenzene 8.8€-02 3.4E-01 6.9E-05 57E-04 3E-03 2E-02 2E-01 -
1,2,4-Trichlorobenzene 6.2E-01 20E-01 . 4.9E-04 3.4E-04 3E-03 2E-01 1E-01 -
HAZARD INDEX | 2E-01 3E-01

e Dose for the inhalation of volatiles from showering pathway have been calculated for volatile chemicéls of concern with inhalation reference doses.

The tollowing chemical is not presented due to lack of inhalation toxicity criteria: benzene, sec-butylbenzene, n-bulylbenzehe, hexachiorobutadiene,
n-propylbenzene, p-cymene naphthalene 2-me|hylnaphthatene 1.3, 5-trimethylbenzene, 1.2.4-trimethylbenzene, 1,2.3-trichlorobenzene, and xylenes

LU Average and RME Exposure Point Concemratlons were derived using the Foster and Chrostowskl (1987) model These values represent me average
- air concentrauon for total shower expasure. '
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TABLE A-41. CANCER RISK ASSOCIATED WITH THE INHALATION OF VOLATILES DURING SHOWERING FOR
A HYPOTHETICAL RESIDENT AT PS-1

RAME LIFETIME

TOTAL RISK

. AVERAGE :
AVERAGE RME EXPOSURE LIFETIME AVERAGE | INHALATION . :
| EXPOSURE POINT POINT AVERAGE DAILY | DAILY DOSE SLOPE AVERAGE RME
o CONCENTRATION | CONCENTRATION | DOSE (LADD) (LADD) 'FACTOR | CARCINOGENIC | CARCINOGENIC
CHEMICAL @ (mg/m3) (b) (mg/m3) ®© (mg/kg-day) | (mg/kg-day) | (mgikg-day)-i RISK RISK
Benzene 9.9E-01 5.8E+00 1.0E-04 4.3E-03 " 2.9E-02 3E-06 1E-04
Hexachlorobutadiene 1.8E-02 9.3E-02 1.8E-06 6.8E-05 7.86-02 1E-07 SE-06
- ~ 3E-06 1E-04.

(@) Dose for the inhalation of volatiles from showaering pathway have been calculated tor valatile chemicais of concern with inhalation slope factors v
The following chemical is not presented due to lack of inhalation toxicity criteria; sec-butylbenzene, ethylbenzens, isopropylbenzene, n-propylbenzens,
p-cymene, naphthalene, 2-methylnaphthalene, 1,2 4-trichlorobenzene, 1,3,5-rimethylbenzene, 1,2,4-trimethylbenzene, 1,2,3-trichlorobenzene, and xylenes

. P Average and RME Exposure Point Concentrations were derived using the Fostér and Chrosiowski (1987) model. Tne'se'\}alues represent the average dir
concentiation for total shower exposure. - -
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TABLE A-42. NONCANCER HAZARD ASSOCIATED WITH THE INGESTION OF GROUND WATER BY
AIR FORCE PERSONNEL/CONTRACTORS AT PS-1

/

AVERAGE RME AVERAGE RME ORAL ' : .

EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY | REFERENCE | AVERAGE RME

- CONCENTRATION | CONCENTRATION | -DOSE (ADD) DOSE (ADD) DOSE (RFD) HAZARD HAZARD

CHEMICAL'®  (kglt) ~ (uglt) (mg/kg-day) (ma/kg-day) | (mg/kg-day) | QUOTIENT | QUOTIENT
Ethylbenzene 120 590 - 1.0E-03 5.8E-03 1€-01 e 6E-02
Hexachlorobutadiene 45 24 4.4E.05 2 4E-04 T 2€-04 - 2E-01 1E +00
Isopropylbenzene 17 63 1.7E-04 - 62E-04 4E-02 4E-03 2E-02
1,2.4-Trichlorobenzene 1" 35 1.1E-04 34E-04 - .IE-02' 1E-02 ' 3E-62
Xylenes (m.p-mixed) 560 1,800 55E-03 18E-02 2E +00 3E-03. 9E-03
Arsenic 25 70 2.5€-04 ~ 6.9€-04 3E-04 8E-01 2E +00

Manganese . 2,000 7,000 2.0E-02 6.9E-02 5E-03 4E +00 1E+01
Selenium 61 1 - 11E04 - '38E-04 '5E.03 2E-02 BE:02
' o 5E+00 HE+01

HAZARD INDEX

@ - Ground water ingestion doses have been calculated for those chemicals of concern with oral reference doseé The 1ollo'wmg chemicals are not presented
" due to lack of toxicity criteria: benzene, sec- butylbenzene n- propylbenzene p- cymene naphthalene 2- methylnaphthalene 1,3,5-trimethylbenzene, 1,2,4- .
tnmethylbenzane and 1 2 3- lnchlo:obenzene .




TABLE A-43. CANCER RISK ASSOCIATED WITH THE INGESTION OF GROUND WATER BY AIR FORCE
‘ PERSONNEL/CONTRACTORS AT PS 1

AVERAGE | = RME
AVERAGE " RAME LIFETIME LIFETIME . ORAL : .

EXPOSURE POINT | EXPOSURE POINT { AVERAGE DAILY | AVERAGE DAILY |  SLOPE AVERAGE RME

CONCENTRATION | CONCENTRATION | DOSE (LADD) | DOSE (LADD) FACTOR [ CARCINOGENIC | CARCINOGENIC
CHEMICAL®) (kg/) wal) (mg/kg-day) (mg/kg-day) | (markg-day)’ RISK RISK
Benzene 120 950 1.6E-04 3.3E-03 2.9E-02 " 5E-06 1E-04
Hexachlorobutadiene 25 . 24 6.3E-06 8.4E-05 7 .8E-02 —5E07 7E-06
Arsenic . 25 — 70 — 3.5E-05 T2.4E-04. T.75E+00 6E-05 ~ 4E-04
‘ TOTAL RISK| . 6E-05 1E-03

@ Ground water ingestion doses have been calculated for those chemicals of concern with oral cancer slope factors. The following chemicals are not -
presented dueto lack oftoxicity criteria: sec-butylbenzene, n-propylbenzense, p-cymene, naphthalene, 2-methyinaphthalene, ethylbenzens, isopropylbenzens, :
1.2,4-trichlorobenzene, xylenes, manganese, selenium, 1,3,5-trimethylbenzene; 1,2,4-trimethylbenzense, and 1,2 3-trichlorobenzene.
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. TABLE A-44 SUMMARY OF NONCANCER HAZARD AT FAIRCHILD AIR FORCE

BASE SITE PS-1
RECEPToh/'#ATHWAY AVERAGE HI " RME HI
Ai_r Force Personnel/Contractors
Inhalation of Soil Particulate 1E-03 1E-03
Ingestion of Soil 4E-02 (4E-02
Ingestion of Ground Water . 5E+00 2E+01
CUMULATIVE HAZARD INDEX 5E+00 2E+01 -
' Residential Exposure with Current Conditions _
Inhalation of Soil Particulate 1E-03 2E-03
Ingestion of Sail 1E-01 - 3E-01
Ingestion of Ground Water 7E+00 5E+01
lnhalatlon of Volatiles During Showermg 2E-01 3E-01
' \ CUMULATIVE HAZARD INDEX 7E+00 ~ 5E+01

TABLE A-45. CUMULATIVE CANCER RISK AT FAIRCHILD AIR FORCE

BASE SITE PS-1
RECEPTOR/P,ATHWAY : AVERAGE RISK RME RISK
Air Forcé'_.PersonneI/ContraCtors _

Inhalation of Soil Particulate 1E-11 4E11
Ingestion of Soi 8E-08 . 2E07
Ingestion of Ground Water 6E-05 1E-03

. CUMULATIVE CANCER RISK _ 6E-05 1E-03

Residential Exposure with Current Conditions |

Inhalation of Soil Particﬁlate- 1E-11 1E-09

Ingestion of Soil  2E-07 2E-06

ingestion of Ground Water 9E-05 2E-03

Inhalation of Voiatiles During' Showering - 3E-06 1E-04

9E-05 2E-03

CUMULATIVE CANCER RISK

A-49




“"TABLE A-46. CONCENTRATIONS OF CONTAMINANTS OF CONCERN AT SITE PS-5

e MAXIMUM AVERAGE
MEDIUM coc CONCENTRATION CONCENTRATION

Soil TPH-D 6.700 mg/kg. 346 mg/kg

Ground water TPH-D 1.800 ugiL 4461 ug/L

" TABLE A-47. SUMMARY OF RESULTS OF NON- METALS SOlL ANALYSES
' SAMPLES AT PS-5

B-48

NUMBER OF MAXIMUM
_ _ DETECTIONS/ : , DETECTION
ANALYTE ANALYSES _ LOCATIONS -(ma/kg)

“TPH-D (CA8015) 1/14 " B47 3424 R

-VQC (SW8260)

'B‘e'nzen.e_ - 11s ‘848 . ..0:05323R
Toluene - s ) B8 ‘0.04417R
1.1-Dichlofoetnane ans " B-48 0.06569R
1.,2-Dichioroethane 15, B-48 ' o.oézmn
Il Trichloroethylene 1/15  B-48 - 0.04530R
m.p-Xylene(s) 1/15 . B48 0.06455R
o-XyIéne 115 - B-48 . 0.03398R
Chlorobenzene 1/15 0.03284R

TABLE A-48. SUMMARY OF RESULTS OF NON-MET ALS GROUND WATER

ANALYSES SAMPLES AT PS-S

NUMBER OF MAXIMUM
' DETECTIONS/ : ' DETECTION
ANALYTE ANALYSES . LOCATIONS* wa/l)
TPH-D (CA8015) 9/18 MW-41, 42. 46,213 1800
vOC (swast)
sec-Butylbenzene 6/18 MW-42, 213 4.0
p-Cymene 2/18 MW-42 1.0R
Isopropylbenzene . 3/18 MwW-42 1.0
1.2.4-Trime1hylbénzene 2/18 Mw-42 1.0
1,3.5-Trimethylbenzene 3/18 . MwW-42 2.0R
RO et e ance
A-50
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TABLE A-49. RISK-BASED SCREENING LEVELS FOR POTENTIAL CONTAMINANTS OF CONCERN IN SOIL AT PS-5

. SOIL (ALL DEPTHS) (mgfkg)'® B ' "
CHEMICAL GONCENTRATION® | METHOD B CAﬁCIE%SGLENS(d)' RESL NONCARCINOGENS © | - coch J
ORGANICS '
Ethylbenzene S 9.9‘ 4 8000 S e 2,600 S . “.NO
1 Toluene 0012 16,000 T ' 5000 NO
Heating oil No. 2 (total 6,700 ' - - ' YES
petroleum hydrocarbons) : S , B , :

Xylenes 78 160,000 - 54,000 - ' NO

(a)
(b)
(c)

(d)
“e)

0

All values rounded to two significant digits.
The screening was conservatively performed on the maximum concentranon detected over aII depths.

¢

The Model Toxics Control Act (MTCA) cleanup regulation (Chapter 173- 340 WAC) Method B is intended to provide conservatwe cleanup levels. tor

sites undergoing cleanup. Based on the lowest-calculated value using carcinogenic and non- carcmogemc toxicity criteria.
Based on EPA Reglon 10 guidance (1991b), the soil RBSL for carcinogens is based on a 1 x 1077 risk.

Based on EPA Region 10 guidance (1991b), the soil RBSL for noncarcinogens is based on a 0.1 hazard quctient. ,
Potential contaminants of concern (PCOC) include contaminants that exceed the lowest screening level and exceed’ background or do not have
toxicity values with which to calculate a screening level. Based on EPA Region 10 guidance (EPA 1991 Ibid), aluminum, calcium, magnesium,
potassium, iron, and sodium may generally be elimlnated from the human heaith risk assessment at the screening stage based on qualitative

judgement.

-- = No Value. ) T S o : o v o A i
PCOC = Potential Contaminant of Concern . o o B
COC = Contaminant of Concern. . . ‘ , v :

‘RBSL = Risk-Based Scieening Level.
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TABLE A-50.

RISK-BASED SCREENING LEVELS FOR POTENTIAL CHEMICALS OF CONCERN IN GROUND

'WATER AT PS-5

GROUND WATER (xg/L) (a)

4,800

CHEMICAL MAXIMUM MTCA RBSL . RBSL | POTENTIAL
- CONCENTRATION | mcL® | METHOD B! | CARCINOGENS'® | NONCARCINOGENS'® | HNBC! cocd
- » "INORGANICS. ‘

Aluminum , 40,000 e ‘ ' ' 16,000 NO '

Arsenic | . 57 T 50 005 0.05 11 1T = YES - ;

Barum 590 T2000 | 1.100 T 20 2,700 NO |

Beryllium ; 55 ‘ 4 . 002" - 002 | 18 ' 6 ‘N0

Cadmum - u | s = | - s . YES - . :

Calcium ' -+ - 120,000 : ) 1o ' NO :
[Chromum® w ] w | e | = I 18 T 30 YES ‘

Cobalt a4 - N T T 50 NO '

Coppor o 1,300 590 . T T 30 NO

iron - T 79.000 | - - | - 1 = as000 | - NO ||

Lead 20 T 5™ B S —— _ 20 | ves ||+

Magnesium 42,000 = : S NO o '

Manganese : 2200 | -~ |8 - 18 1,500 —ves | ‘

Nickel 57 100 D - 1 7 350 NO 1

Polassium 12,000 T | T - | _nNo | -

Sodium 21000 | - - B o T “NO | ,

Vanadum 160 | 10 N S 1 330 NO |

Zinc , R 230 | - 1 < 100 a0 NO || |

N e
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TABLE A-50. RISK BASED SCREENING LEVELS FOR POTENTlAL CHEMlCALS OF CONCERN IN GROUND
WATER AT PS-5 (Conhnued)
GROUND WATER (ug/L} (a)
CHEMICAL MAXIMUM ' MTCA RBSL RBSL T POTENTIAL
CONCENTRATION | McL® | METHOD B'® | CARCINOGENS'Y NONCARCINOGENS(‘” HNBC coc'9
4 ORGANICS
Benzene 1.0 5 34 06 YES
sec-Butylbenzene 4.0 . - e YES
Ethylbenzene 14 700 800 160 NO
Isopropylbenzene 1.0 --- 28 NO
Toluene 3.0 1,000 1,600 97 NO
Diesel (total petroleum 1,800 -YES
hydrocarbons) .
1,3,5-Trimethylbenzene 1.0 - - - YES
Total Xylenes 154 10,000 16,000 ~ ‘80 - YES
(a) All values are rounded to two sngnmcant digits.
(b) Federal Maximum Contaminant Levels (MCL) for drinking water.
@ The Model Toxics Control Act (MTCA) cleanup regulation (Chapter 173-340 WAC) Method B is intended to prowde conservative cleanup levels foi.

sites undergoing cleanup. Based on the lowest-calculated value using carcinogenic and non-carcinogenic toxicity criteria.
(c) Based on EPA Region 10 guidance -(1991b), the ground water RBSL for carcinogens is based on a.1 x 10-6 risk. RBSLs for volaule chemucals with

an inhalation slope factor were calculated based on ingestion and inhalation of volatiles from ground water,.
(e) Based on EPA Region 10 guidance (1991b), the ground water RBSL for noncarcinogens is based on a 0.1 hazard quotient. RBSLs for volanle

chemicals with inhalation reference doses were calculated based on ingestion and inhgiation of volatiles from ground water.
0 High Normal Background Concentrations (HNBC) were calculated and referenced in SAIC (1991).
@ Potential chemicals of concern (PCOC) include chemicals: that exceed the lowest screening and exceed the background, or do not have toxicny

_ values with which to calculate a screening level. However, based on EPA Region 10 guidance (1991b), aluminum, calcium, magnesium, potassium,
iron, and sodium may generally be eliminated from the human health risk assessment at the screening stage based on qualitative judgement.

) Action level:

i Chromlum was assumed to be hexavalent to maintain a conservative risk assessment approach

--- = No Value.

PCOC = Potential Contaminant of Concern
COG = Contaminant of Concern.-

RBSL = Risk-Based Screening Level.

exceeded if the level of concentration in more than 10% of targeted tap samples is greater that the specific value (90th percemlle)




CANCER RISK ASSOCIATED WITH INGESTION OF GROUND WATER BY A HYPOTHETICAL

TABLE A-51. CANC \SSO(
RESIDENTIAL AT PS-5
_ AVERAGE RME "
AVERAGE . RME LIFETIME . LIFETIME - ORAL. :

EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY. - SLOPE AVERAGE ME

CONCENTRATION | CONCENTRATION .| DOSE (LADD) DOSE (LADD) ©| FACTOR CARCINOGENIC CARCINOGENIC
CHEMICAL®) C (wall) wa/ll) (mg/kg-day) (mg/kg-day). | (mgfkg-day)-1 RISK " RISK
Benzene 0.54 1.0 9.7€-07 12E-05 ... 2.9E-03 3E-08_ 3E-07
Arsenic 26 57 5.0E-05 - 6.7E-04 1.75E+00 9E-05 1E-03

-TOTAL RISK 9E-05 1E-03

() Ground water ingestion doses have been calculated for those chemicals of concern with oral cancer slope factors. The following chemicals are not

presented due to lack of oral toxicity cmerla cadmium, chromium, manganese sec-butylbenzene, 1,3,5-trimethylbenzene and xylens.

yS-v
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TABLE A 52. CANCER RISK ASSOCIATED WITH INHALATION OF VOLATILES DURING SHOWERING BY A
'HYPOTHETICAL RESIDENTIAL AT PS-5

following chemical is not presented due-to lack of inhalation toxicity criteria: Séc-bu!ylbenzéne, 1,3,5-trimethylbenzene, and xylenes.

(o) Avétage and RME Exposure Point Concentrations were derived using the Foster and Chrostowski (1987) model.

* air concentration for total shower exposure

_ AVERAGE RME.
AVERAGE RME LIFETIME LIFETIME ‘
EXPOSURE POINT { EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY INHALATION ' | AVERAGE RME
' CONCENTRATION | .CONCENTRATION DOSE (LADD) DOSE (LADD) SLOPE FACTOR | CARCINOGENIC CARCINOGENIC®

CHEMICAL® (mg/m3) (b) - (mg/md) () (mg/kg-day) (mg/kg-day) (mg/kg-day)-1 RISK RISK
Benzene 3.3E-03 " 6.1E-03 3.3E-07 4 5E-06 2.9E-02 1E-08 1E-07
TOTAL RISK 1E-08 IE-Q7

(a) Dose for the inhalation of volatiles from showering pathway have been calculated for chemicals of concern with inhalation toxicity criteria- The

These values represent the average
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TABLE A-53. NONCANCER HAZARD ASSOCIATED WITH INHALATION OF VOLATILES DURING SHOWERING
BY A HYPOTHETICAL RESIDENT AT PS-5

average air concentration for total showser exposure (see Appendix X).

AVERAGE RME  AVERAGE RME INHALATION . o
EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY | REFERENCE | AVERAGE .| - RME -
, CONCENTRATION | CONCENTRATION DOSE (ADD) DOSE (ADD) - DOSE. HAZARD . HAZARD
CHEMICAL'® (mg/m®)®) (mg/m3)® (mg/kg-day) (ma/kg-day) (mg/kg-day) | QUOTIENT | QUOTIENT
Isopropylbenzene 2.9E-03 5.3E-03 2.3E-06 9.1E-06 3E-03 8E-04 3E-03
| - HAZARD INDEX |  8E-04 3£-03
@ Dose for the inhaiation of volatiles from shbwéring pathway have been calculated for chemicals of concern with inhalation toxicity criteria. The
tollowing chemical is not presented due to lack of inhalation toxicity criteria: sec-butylbenzens; 1,3,5-trimethylbenzense, and xylenes.
{b) 'Avefage and RME Exposure Point Con'ceniraliohs_were derived using the Foster and Chrostowski (1987) model. These values represent the
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TABLE A-54. NONCANCER HAZARD ASSOCIATED WITH INGESTION OF GROUND WATER BY A HYPOTHETICAL
RESIDENT AT PS-5 , :

presénted due to lack of oral toxicity criteria: benzene, sec-butylbenzene and 1,3.5- mmelhylbenzene

(o) Chromium was assumed lo be hexavalent 10 maintain a conservative risk assessment approach.

AVERAGE RME AVERAGE RME ORAL
EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY | REFERENCE AVERAGE RME
CONCENTRATION | CONCENTRATION DOSE (ADD) DOSE (ADD) DOSE (RID) HAZARD -HAZARD
CHEMICAL'® (rQ/l) (ng/l) (mg/kg-day)- (mg/kg-day) (mg/kg-day) QUOTIENT QUOTIENT
Xylenes (lofal) 13 150 2.0E-04 4.1E-03 2E+00 5E-06 2E-03
-Arsenic 26 57 39E-04 1.6€-03 3E-04 1E+00 SE+00
Cadmium 42 T 6.3E-05 3.0E-04 5E-04 1E-01 6E-01
Chromium (V1) 13 45 2.0E-04. 1.2€-03 5€-03 4E-02 2E-01
Manganese 1,300 4,200 - 2.0E-02 1.26-01 5E-03 4E +00 26401
HAZARD INDEX 5E+00 3E+O1
@ Ground water ingestion doses have been caiculated for those chemicals of concern with oral reference doses. The followmg chemncals are not
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PERSONNEL/CONTRACTORS AT PS-5

TABLE A-55. CANCER RISK ASSOCIATED WITH INGESTION OF GROUND 'WATER BY AIR FORCE

- , AVERAGE RME
AVERAGE " RME LIFETIME ~ LIFETIME' : .

EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY | ORAL SLOPE AVERAGE RME

CONCENTRATION | CONCENTRATION | DQSE (LADD) | DOSE (LADD) FACTOR CARCINOGENIC | CARCINOGENIC
CHEMICAL® (/L) (gi) (mg/kg-day) (mg/kg-day) (mg/kg-day)-1 RISK' RISK
Benzene 054 10 7.56-07 3.5E-06  29E03 2€-09 1E-08
Arsenic 26 57 3.6E-05 2.0E-04 T175E+00 | 6E-05 3E-04

TOTAL RISK 6E-05 3604

{a)

Ground water ingéstion doses have been caiculated for those chemicals of concern with oral cancer slope factors. ‘The following chemicals ate not

presented due to lack of oral toxicity criteria; cadmium, chromium, manganese, sec-butylbenzene, 1,3,5-trimethylbenzene and xylene.
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TABLE A-56. NONCANCER HAZARD ASSOCIATED WITH INGESTION OF GROUND WATER BY AIR FORCE
PERSONNEL/CONTRACTORS AT PS-5

AVERAGE RME AVERAGE 'RME" ORAL

. EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY | REFERENCE | AVERAGE RAME
CONCENTRATION | CONCENTRATION DOSE (ADD) . DOSE (ADD) DOSE (RD) HAZARD HAZARD -
CHEMICAL'® (wg/L) (all) (ma/kg-day) (mg/kg-day) (mg/kg-day) | QUOTIENT QUOTIENT.

Xylenes (total) 13 " 150 1.3E-04 1.5€-03 2E+00 6E-05 7E-04

Arsenic - 26 57  2.5E-04 5.6E-04 3E-04 8E-01 | 2E+00

Cadmium 42 1"  4.1E-05 1.1E-04 5E-04 8E-02 2E-01

Chromium (V1) - 13 45 1.3€-04 4.4E-04 5E-03 . 2E-02 9E-02
Manganess 1,300 4200 1.3E-02 4.1E-02 SE-03 2E+00 8E+00 .
HAZARD INDEX 4E +00 1E+01 -

(a) Ground water mgesuon doses have been calculated for those chemicais of concern wnth oral relerence doses. The followmg chemicals are not

presented due to lack of oral toxlcny criteria: benzene sec-butylbenzene and 1,3,5-trimethylbenzene.

(b) Chromium was assumed 10 be hexavalent to malntam a conservative risk assessment approach.




TABLE A-57. SUMMARY OF NONCANCER HAZARD' AT FAlRCH]Lb AIR FORCE
" BASE SITE PS-5

RECEPTOR/PATHWAY : AVERAGE HI RME HI

Air Force -Personnel/Contractors

inhalation of Soil Particulate _ | R -

ingestion of Soil . B B - e

" Ingestion of Ground Water ' 4E+00 1E+01

CUMULATIVE HAZARD INDEX 4E+00 | 1E+01

Residential Exposure with Current Conditions -

Inhalation- of Soil Particulate = S S

Ingestion of Soil L - -

Vlng’es_tion of Ground Water R | .. SE+00 .| = 3E+01.
Inhalation of Volatiles During _Showei'ing , - .. BE-04 ‘ 3E-03
CUMULATIVE HAZARD INDEX |~ "SE+00 - |~ 3E+01

TABLE A-58. CUMULATIVE CANCER RISK AT FAIRCHILD AIR FORCE BASE SITE PS-5

RECEPTOH/PATHWAY | AVERAGERISK | AME RISK

Air Force Personnel/Contractors

Inhalation of Soil Partlculate ' R N

Ingestion of Soil ' . : _ .y

Ingestion of Grouhd_Water R ] 6E-05 : 3E-04

TOTAL RISK 6605 |  3E04

Residential Exposure with Current Conditions

Inhalation of Soil Particulate ' - —

lngéstion of Soil — -

Ingestion of Ground Water - 9E-05 | 1E-03
Inhalation of Volatiles During Showering 1E-08 1E-07
o  TOTAL RISK 9E-05 . 1E03
A-60




TABLE A-59. CONCENTRATIONS OF CONTAMINANTS OF CONCERN AT SITE [ %

‘ " MAXIMUM ' AVERAGE
MEDIUM coc _CONCENTRATION CONCENTRATION
Soil TPH-D 8,330 mg/kg . 894amgkg
Ground water TPH-D 3,200 pg/L 658 ag/L J

TABLE A-60. SUMMARY OF RESULTS OF RI NON METAL ANALYSES FOR GROUND
WATER SAMPLES AT PS-7

NUMBER OF MAXIMUM
DETECTIONS/. DETECTION
ANALYTE ANALYSES - LOCATIONS" wgh)
TPH (E 418. 1) 4/28 MW-72, 73, 206 3200
' VOC (SW8260)
Bromodichloromethane 5/28 MW-71 1.8 B
1,4-Dichlorobenzene _ " 1/28 - MW-71 1.00
“Naphthalene 3/28 MW-73, 204, 206 . 120
1,2,3-Trichlorobenzene 1/28 MW-204 . 2.00
cnloréforin’ 14/28 . MW.T71, 72, 73, 204, 205 75
1,2.4-Trimethylbenzene . 2/28 MW-206 1.00
SVOC (SW8270) ' |
bis(2-ethylhexyl)Phthalate 5/28° MW-71, 72, 73, 205 T 20 .
Behzyl Alcohol 4/28  MW-71, 204, 205, 206 30.0
Dimethy! Phthalate 1728 ’ MW-72 ' 34.0
2-Methylphenol 1128 MW-206 210"
]
. BOLD = Location of maximum detection.

TABLE A-61. SUMMARY OF RESULTS OF NON-METAL ANALYSES FOR REMOVAL
o ACTION CONFIRMATORY SOIL SAMPLES AT PS-7

. NUMBER OF MAXIMUM
K DETECTIONS/ DETECTION

ANAYLTE . ANALYSES - (mg/kg) SAMPLE NUMBER

_TPH (SW3550/E418.1) - 7/16 8326 PS7-430922C

In February 1992, the Air Force removed and treated approximately 400 y63 of petroleum
contaminated soil from PS-7. Approximately 60 yd3 ot contaminated soil remams beneath
Building 1350 and an adjacem asphalt parking lot.

A-61
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TABLE A-62. RISK-BASED SCREENING LEVELS FOR POTENTIAL CONTAMINANTS OF CONCERN IN
GROUND WATER AT PS-7

, GROUND WATER (ag/L)'¥ ,
CHEMICAL “MAXIMUM ' T MTCA RBSL “ResL | POTENTIAL || -
, CONCENTRATION mcL® | MeTHOD B® | CARCINOGENS! NONCARCINOGENS“’) Hnsc® | coc@
| | ‘ INORGANICS _ ,
Aluminum 2400 -1 - EEr— - 16,000 | NO .
Barium . 93 2,000 1100 | 20 2.700 NG
Caiclum T 73,000 - T - | NO._
Iron 3,500 S - - T | 35000 NO.
Magneslum S 23,000 .. e T : S o NOj. <
Manganese 230 ' R - 80 SR 18 , 1,500 . NO
Potassium ' 3,200 ' - . | Lo ~ - NO_;
Sodium _ ' - .27,000 I .' NO - ,A:
— ' . "ORGANICS ' T
Benzyl sicohol 30 R Ry " R E— 1,100 NO.
Bromodichioromethane 0 — 071 06 1 YES
Chloroform 34 . 72 03’ T a7 ~YES
1,4-Dichilorobenzene 10 75 | 18 — .35 | . 20 - NO
Dimethylphthalate . 3.0 — | oo | - T 38000 | nNo
2-Methylphenol | - = R 180 T NO
Naphthalene 2 2 N 150 — NO,
o All values rounded to wo significant figures.
L Federal Maximum Contaminant Levels (MCL) for drinking water :

o) The Model Toxics Control Act (MTCA) clesnup regulation (Chapter 173-340 WAC) Method 8 is intended to provide clmwp lmlt (ov sites undevgolnq clnnup Based on the lowest-calculated value \mng carcinogenic and non:
@ - m?s:r:::yb:":::uldmu (1691b), the ground water RBSL for cmmoqon- is based onnlxlo risk. RSSLfo'voilﬂlo hemicals with an inhalati slope factor wers catculated based on ingestion and mhu!uﬂcno'

volathes from ground watef.

(o) Based on EPA Region 10 guidance (1891b), the ground water RBSL for noncarclnoqom is based on a 0.1 hazard quotlonl RBSL lot volnm. chomk:ah with inhalation reference doses were calculated baud on lngnhon and

inhalation of volatiles from ground water.

Cn ‘TMnghNonnnl ground C tions were calculated and rel d In SAIC (1881) There Is no backg ‘dutuov gank chemical
(o Potential COC Include chemicals that d {of do not have) the lowest criteria p and thet ¢ d bach t However, based on EPA Reglon 10 g (1981b). aluml 9
) fum, lron, and sodium may g fly be elim d trom.the M Mummkmmwdmowlngmbmdonqudlhﬂwludoomt
Note: 'ThoMOgnbnmpmthLFlmno( uded with the g d water p! llected during the Ri.
~- = No Value. .

COC = Contaminants of Concern.
RBSL = Risk-Based Screening Leve!
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TABLE A-63. RISK-BASED SCREENING LEVELS FOR . OTENTIAL CONTAMINANTS OF CONCERN IN SOIL AT PS-7

‘ SOIL (ALL DEPTHS) (mg/kg)'®
CHEMICAL MAXIMUM MTCA RBSL RBSL : POTENTIAL
CONCENTRATION® | METHOD B | CARCINOGENS'® | NONCARCINOGENS'®! HNBCH coc®
‘ _ ORGANICS

No. 6 Fusl Oil (total petroleum 8,330 - - - - YES
hydrocarbons) ' .
(@) - All values rounded to two sugnmcam digits. - s :
(b) The screenlng was conservatively performed on the maximum concentrauon detected over all depths analyzed. Chemicals detected m surface son

will be evaluated in the exposure assessment.

(d) Based on EPA Region 10 guidance (1991b), the soll RBSL for carcinogens is based on a.1 x 1077 risk.

(e)  Based on EPA Region 10 guidance (1991b), the soil RBSL for noncarcinogens is based on a 0.1 hazard quotient.

("  The High Normal Background Concentrations (HNBC) were calculated and referenced in SAIC (1991). There is no background data for organic

chemicals. See text.

(9) Potential COC include metals that exceed (or do not have) the Iowest criterion presented and exceed the HNBC as well as organic compounds
that exceed.(or do not have) the lowest criterion presented. Chemicals without an RBSL lack toxicity criteria. ' Based on Region 10 guidance
(1991b), aluminum, calcium, magnesium, potassium, iron, and sodium may generally be eliminated from the human health risk assessment at the
screening stage based on qualitative judgement. Based on EPA Region 10 guidance (1991b), if chromium, cadmium, elemental mercury, of
carcinogenic forms of nicke! are present as contaiminants of concern in soil, they should not be eliminated based on soil ingestion screenmg
criteria. However, |f concentrations are less lhan background, they will not be evaluated further.

--- = No Value.

COC = Contaminants of Concern.
RBSL = Risk-Based Screening Level.

(¢) - The Model Toxics Contral Act (MTCA) cleanup regulatlon (Chapler 173-340 WAC) Method B is mtended 10 provide conservative cleanup levels for =
" sites undergoing cleanup. Based on the lowest-calculated value using carcinegenic and non- carcnnogemc toxicity criteria. .

n
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TABLE A-64. CANCER RISK ASSOCIATED WITH THE INGESTION OF GROUND WATER BY A
- HYPOTHETICAL RESIDENT AT PS-7

AVERAGE AME
AVERAGE - RME LIFETIME LIFETIME ' N :
EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY ORAL - AVERAGE . RME .
: . CONCENTRATION | CONCENTRATION | DOSE (LADD) | DOSE (LADD). | SLOPE FACTOR | CARCINOGENIC | CARCINOGEN!
- CHEMICAL (rg/L) (ka/l) ~ (mg/kg-day) {(mg/kg-day) (mg/kg-day)-1 RISK C RISK
Bromodichloromethane 0.65 .10 9.8E-06 1.2E-05 6E-02 -BE-08 - TE07
Chiaroform 21 ‘ 3.4 3.1E-05 4.0E-05 6.1E-03 +2E-08 2E-07
TOTAL RISK 1E-07 . 9E-07

TABLE A-65 CANCER RISK ASSOCIATED WITH THE lNHALATlON OF VOLATILES DURING SHOWERING BY A
HYPOTHETICAL RESIDENT AT PS-7 ’ ,

? AVERAGE - RME AVERAGE - RME oo '
EXPOSURE POINT | EXPOSURE POINT | LIFETIME AVERAGE | LIFETIME AVERAGE { INHALATION AVERAGE AME
' | CONCENTRATION | CONCENTRATION | DAILY DOSE (LADD) | DAILY DOSE (LADD) | SLOPE FACTOR | CARCINOGENIC | CARCINOGENIC
CHEMICAL® | (mgim3)t ~ (mgmH®) | (mofkg-day) (mg/kg-day) .- | (mg/kg-day)-1 pisk | mskT
Chloroform 1.1£-02} - . 18E-02 11806 . 1.3e-05 | . 81802 SE-08 - 1E-06 - 5
R R . o ' v TOTAL RISK 9E-08 ~ 1E-06
(@) Dose for the inhafation of volatiles from showering palhway havé been calculaied for chemu,als of concern wnh unhalanon toxucny ciitena. The

followmg chemical is not presented due to lack of inhalation toxicity criteria: bromodichioromethane.

{0) Average and RME Exposute Paint Concentrations were derived usmg the Foster and Chrostowski (1987) model. These values reprasent the ave(age
' air concentration for total shower exposure. . :




TABLE A-66. NONCANCER HAZARD ASSOCIATED WITH |NGESTION OF GROUND WATER BYA
HYPOTHETICAL RESIDENT AT PS-7

AVERAGE v RME AVERAGE " RME . ORAL . .
EXPOSURE POINT| EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY | REFERENCE |  AVERAGE "RME
v CONCENTRATION | CONCENTRATION | DOSE (ADD) DOSE (ADD) DOSE (RID) HAZARD HAZARD .
CHEMICAL® | @won) (wgh) (mg/kg-day) (mg/kg-day) |  (mg/kg-day) QUOTIENT QUOTIENT
Bromodichloromethane 0.65 ' 1.0 1.3E-06 . 2705 | 2E02 SE-04 1E-03 ..
Chloroform 21 34 4.0E-06 9.3E-05 1E-02 36-03 9E-03 ©:
' HAZARD INDEX 4E-03 - 1E-02

TABLE A-67. CANCER RISK ASSOCIATED WITH THE INGESTION OF GROUND WATER BY AIR FORCE
PERSONNEL/CONTRACTORS AT PS-7

> ' ~ 3 AVERAGE RME
& AVERAGE RME . LIFETIME | UFETIME - : o
o EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY { AVERAGE DAILY ORAL AVERAGE  RME.
o CONCENTRATION | CONCENTRATION [ DOSE (LADD) ‘|- DOSE (LADD) | SLOPE FACTOR | CARCINOGENIC | CARCINOGENIC
CHEMICAL wo/l) 1w | (mgfkg-day) | (mgkg:day) | (mglkg-day)-1 RISK RISK
Bromodichloromethane 065 ‘ 1.0 , 91E07 | 35606 6E-02 5E-08 2607
Chioroform - 21 34 | 28E06 | _ 12605. | 6.1E-03 2E08 | 7E08
S TOTAL RISK 7E-08 3E07.

TABLE A-68. NONCANCER HAZARD ASSOCIATED WITH THE INGESTION OF GROUND WATER BY AIR FORCE
PERSONNEL/CONTRACTORS AT PS-7 : ,

AVERAGE RME — AVERAGE AME = |  ORAL 1
| EXPOSURE POINT|EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY | REFERENCE | °AVERAGE . RME

- CONCENTRATION | CONCENTRATION| DOSE (ADD) | DOSE (ADD) DOSE (RfD) 'HAZARD 'HAZARD

CHEMICAL®) (ugiL) (kgl) (mg/kg-day) | (mg/kg-day) | (mg/kg-day) | QUOTIENT QUOTIENT .
Bromodichloromethane | 0.65 - 10 . | 64E06 | - 9.8E-06 — 2602 3E04 |  SE04
Chioroform 21 34 ~ 21E-05 33E05 1E-02 T 2E03 3E-03
- ' | ' HAZARD INDEX 2E-03 4E-03
e a—— —




' TABLE A-69. CUMULATIVE CANCER RISK AT FAIRCHILD AIR FORCE

S BASE SITE PS-7
RECEPTOR/PATHWA? AVERAGE RISK |  RME RISK
Air Force Personnel/Contractors
Inhalation of Soil Particulate -~
Ingestion of Soil -~ - —
Ingestion of Ground Water 7E-08 ‘3E-07
 CUMULATIVE RISK 7E-08 3E-07
‘Residential Exposure wuth Current Condltlons
Inhalation of Soul Partlculate ) - -
Ingestion of Soil ‘ -~ -
L Ingestion of Ground Water . 1E—d7 o g 9E-07 _
*  Inhalation of Volatiles Dufing Sﬁowéring_ o 9E-08 " 1E-06 .
| 2E06

- CUMULATIVE RISK

2E-07

TABLE A-70. SUMMARY OF NONCANCER HAZARD AT FAIRCHILD AIR

FORCE BASE SITE PS-7 '

RECEPTOR/PATHWAY AVERAGE HI RME HI
Air Force Personnel/Contractors .
- Inhalation of Soil Particulate - -
" Ingestion of Soil — -
Ingestion of Ground Water | 2E-03 4E-03
CUMULATIVE HAZARD INDEX 2E-03  4E-03
_Reéidemiai Exposure with Current Conditions
Inhalation of Soil Particulate - -—
'Ingestibn of Soil _ - -
- Ingestion of Ground Water 4E-03 1E-02
CUMULATIVE HAZARD INDEX 4E-03 1E-02
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-TABLE A-71. CONCENTRATIONS OF CONTAMINANTS OF CONCERN AT SITE PS-10

MEDIUM - MAXIMUM AVERAGE
S cocC CONCENTRATION CONCENTRATION
~ Soil TCE 581.1 mg/kg 18.2 mg/kg

" TPH-D 36.000 mg/kg 2,397 mg/kg
TABLE A-72. SUMMARY OF RESULTS OF LFI NON-METAL ANALYSES FOR SOIL

| - SAMPLES AT PS-10
NUMBER OF ' MAXIMUM | DEPTH OF MAX.
DETECTIONS/ - | DETECTION DETECTION

ANALYTE ANALYSES LOCATIONS | (mg/kag) (fest)

TPH 418.1~ 11/21 B-17. B-18, B-I9. 33,224 1
SS-1. & SS-5
VOC (SW8260)
.Trichloroethy_lene “15,’21 _ B-I?..B-lal. B-19. 581 1
- : $S-1. & 883 _ :
Benzene 1/21 . 881 0.064 2
Toluene 4/21 - B-I8, SS-1 0229 - 2
‘Ethylbe'nzene . 2121 ' - B8 0.040 2
_1.1-Dichloroetriape 221 B-18. SS-1 0.126 .- 2
1.1-Dichloroethene 2r1 B-18 0.126 2
Tetrachioroethylene 2/21 . . B8 0.033 .4
Methylene Chioride 121 SS-1 0.018° Surface
1.1 .2-Tricﬁ_loroethane 121 - SS-1. 0.014 - Surface
Chloroform 4 2/21 B-18, SS-1 002 2
1.1.2.2-Tetrachlo: oethane 321 g B8, S5-1 .~ 0.031 2
Total Xylenes 2/21 . B-18 0046 2
SVOC (SW8270)
2-Methyiphenol 1121 N B-18 62.5 1
2-Methyinaphthalene 1/21 - - B-18 0.238 4
bis(2-ethylhexyl)Phthalate 10/21 B-17, B-i8, B-I9, 13.43 1
SS-1, & $S-3

2.4-Dimethylphenol 3/21 ' B-i8, SS-5 54.8 1,

*  BOLD = location of maximum detection.
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TABLE A-73 SUMMARY OF RESULTS OF RI'NON-METAL' ANALYSES FOR SOlL

“eeee 0 SAMPLESATPS-10 -
"NUMBER OF ‘ ' :
' DETECTIONS/ o MAXIMUM DETECTION
ANALYTE - ANALYSES ’ LOCATIONS" - {(mg/kg)
TPH (E 418.1) _ 926 B-16, 17, 18, 19, SS-1, 36000 R
: - : ' SS-2. & B-19 : -
VOC (SW8260)

t-Butylbenzene ' 2/53 ' B-17. 18R e "~ 0.0091
Toluene . - 1/53 ~ 820 - 0.00948R
p-Cymene (p-lsopfopynolue'ne) 3/53 B-17, 18, 18R 7 0.019 .
cis-1,2-Dichlorosthene - | -~ 2/53 : - B-20, 20R . 0017
Ethylbenzene .. - 283 | B-17.20R - 0.0059
Methylene Chloride 10/53 | B-16.17. 16R, 7R, 18R. 19R. - 00073
A . ' 20R
Naphthalene ' - 353 . B-17, 18, 18R 00071
1,2.3-Trichloropropane _ “1/53 ‘ B-20 o ~ " 0.0077R

' 1.2.4-Trimethylbenzene . 653 /B-17,19. 20, 17R, 18R, 20R o
1.3,5-Trimethylbenzene . 353 - B-19, 18R, 20R o013
m.p-Xylene(s) - s | - B-17.20R | ©.0.047 °
o-Xylene - | 3/53 - B-17. 20 0.0908R

' A VOC (SW8010) ’ ) .
TCE R o 33 $S-1.§S-2, B9 - 732 -
' SVOC (SW8270) '

bis(zoethylhexyl)Phthalaté . 5/53 : . B-17. 18, 19 . 1.20
2.4-Dimethylphenol R 8:-16R, 17R, 18R 27.0

‘ Hexach]oroéthane ' na 1/53. ' B-18 . 1 0.412

I .
* - BOLD = location of maximum detection.

R = Data are rejected.

A-68
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TABLE A-74. RISK-BASED SCREENING LEVELS FOR POTENTIAL CONTAMINANTS OF CONCERN

IN SOIL AT PS-10

SOIL (all depths) (mg/kg)®

i

CHEMICAL MAXIMUM MTCA RBSL ‘RBSL 4 POTENTIAL "
CONCENTRATION® '| METHOD B!® | CARCINOGENS'® NONCARCINOGENS'® | HnBC® cocld <
INORGANICS . ~ | g
Aluminum 15,000 ' ) - 13,000 "NO
Arsenic 9 1.4 0.04 8.2 13 ‘NO
Barium 160 5,600 - 1,900 190 NO
Cadmium 39 40 .- 27 0.43 NO
Calcium _ 11,000 . 8,800 NO
Chromium (V) 85 400 - 140 15 NO
Cobalt - - 34 e - 14 YES
Copper 52 3,000 ) 1,000 22 NO
Iron 68,000 - - 34,000 " NO
Lead 72 - 50 YES
Magnesium 5,900 53,000 'NO 7,
Manganese 1,600 400 3,800 670 YES b
Mercury 0.12 24 8.2 005 NO-
Nickel 18 - 1,600 550 13 NO i
‘Potassium 1,900 2,500 NO
Sodium. 940 600 ‘NO
Thallium 24 56 19 0.25 YES |
Vanadium 130 560 190 70 NO
Zinc 280 " 24,000 8,200 68 NO
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TABLE A-74.

RISK BASED SCREENING LEVELS FOR POTENTIAL CONTAMINANTS OF CONCERN

o

YES

1,2,4-Trimethylbenzene -

"IN SOIL AT PS-10 (Contmued) :
SOIL (all depths) (mg/kg) ®! SRR
CHEMICAL MAXIMUM MTCA " RBSL RBSL POTENTIAL |

CONCENTRATION® | METHOD B | CARCINOGENS® | NONCARCINOGENS' | HnBc® | cocl@ |-

| | ~ ORGANICS | | Y K |
Benzene ©0.06. s 22 . - N o lE
t-Butylbenzene . 0.01R’ - 2 - e - YES . -
Chioroform - 0.02 160 - 105 f 2r0 NO -
p-Cymene ~ 0.02R R B . YES
1,1-Dichloroethane 013 8ooo | s 2,700 e NO Cf1t ;
1,1-Dichloroethene 013 7 | 01 | 250 ves |’
cis-1,2-Dichloroethens 0.02R 800 - 550 No |l
2,4-Dimethylphenol " 8% S 1,600 ' _ 550 ~NO ' |
Ethylbenzene 004 8,000 “ 2700 | - - N0 |
" bis(2-Ethylnexyl)phthalate 13 | 71 46 ' 550 ‘ O YES t
Hexachloroethane 041 ' 71 B 4.6 - ‘ o7 L N0 _ :
Methylene chloride - 0.02 - 130 : 8.5 _ 1,600 | ~ NO - . |
Naphthalene" - 001 320 S £ 1,100 B - N0 |
1,1,2,2-Tetrachloroethane 003 5.0 03 13 - N |
Tetrachloroethene 003 v 20 NE 12 s 2t e NO
Toluene - 023 . 16,000 : R 5500 - 'NO.
Total petroleum 36,000 . . e ‘ -~ YES
nyd!ocarbons ) = . ] ’ : C '
Trichloroethylene . 580 ‘ 90 ' 58 ' - 1 YES

_
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TABLE A-74. RISK-BASED SCREENING LEVELS FOR POTENTIAL CONTAMINANTS OF CONCERN
IN SOIL AT PS-10 (Continued)

SOIL (all depths) (mg/kg)®

CHEMICAL MAXIMUM  MTCA” " RBSL 1 RBSL | POTENTIAL
CONCENTRATION® | METHOD B | CARCINOGENS!® | NONCARCINOGENS® | HNBC |  cocld)

1,3,5-Trimethylbenzene 0.13 : ' ' L w- YES ¢

Xylenes ' 0.05 160,000 - 55000 NO

(a)

(b)

()

(d)

(e}

(9

_ All values rounded to two significant digits.

" The screening was conservatlvely performed on the maximum concentration detected over all deplhs analyzed. Chemicals detected in surface soil

will be evaluated in the exposure assessment.

The Model Toxics Control Act (MTCA) cleanup regulation (Chapter 173- 340 WAC) Method B is intended to provide conservative cleanup Ievels for
snes undergoing cleanup Based on the lowest- caiculated value using carcinogenic and non-carcinogenic toxicity critefia.

Based on EPA Region 10 guidance (1991b),- the soil RBSL for carcinogens is based onalx 107 nsk. )
Based on EPA Reglon 10 guidance (1991b), the soil RBSL for noncarci’negens is based on a'0.1 hazard quotient.

The High Normal Background Concentrations (HNBC) were calculated and referenced in SAIC (1991a) and in Appendix J. There is nO backgr0und dala
for organic chemicals. See text.

Potential COC include metals that exceed (or do not have) the iowest criterion presented and exceed the HNBC as well as organic compounds that exceed

“(or do not have) the lowest criterion presented. Chemicals without an RBSL lack toxicity criteria. Based on Region 10 guidance (1991b}, aluminum, calcium,

magnesium, potassium, iron, and sodium may generally be eliminated from the human healith risk assessment at the screening stage based on qualitative
judgement. Based on EPA Region 10 guidance (1991b), if chromium, cadmium, elemental mercury, or carcinogenic forms of nickel are present as

. contaminants of concern in soil, they should not be eliminated based on soil ingestion screemng criteria. However, if concentrations are less than
background, they will not be evaluated further. . .

_=- = No Value.

'COC = Contaminants of Concern.

RBSL = Risk-Based Screening Level.
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TABLE A-75. RISK-BASED SCREENING LEVELS FOR POTENTIAL CONTAMINANTS OF CONCERN IN GROUND
WATER AT PS-10

GROUND WATER (ug/L)'®

CHEMICAL MAXIMUM : MTCA RBSL RBSL POTENTIAL .
CONCENTRATION | MCL'® | METHOD B} | CARCINOGENS® | NONCARCINOGENS'® | Hnac | coc®
INORGANICS .
Aluminum 680 . 16,000 NO
Barium 31 2,000 1,100 - 260 2700 | " NO
Beryllium 23 4 0.02 0.02 20 6 NO
Cadmium 2.1 5 8 - 18 YES
Calcium 71,000 - ‘NO
Iron 3,200 - 35,000 NO
Lead 13 15t e 20 NO
Magnesium 20,000 - - - NO
Manganese 93 80 18 1,500 NO
Potassium 2,400 - - B NO
Sodium 24,000 ) - NO
Zinc 42 4,800 1,100. 40 NO
, _ORGANICS
sec-Butylbenzenev 20R - - '- 'YES a
cis-1,2-Dichloroethene 830 70 80 37 YES
trans-1,2-Dichloroethene 30 100 160 . - 73 NO
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TABLE A-75. RISK-BASED SCREENING LEVELS FOR POTENTIAL CHEMICALS OF CONCERN IN GROUND

. WATER AT PS-10 (Conhnued)

GROUND WATER (ug/L)® -

CHEMICAL MAXIMUM : MTCA RBSL " RBSL ' - | POTENTIAL
CONCENTRATION | McL® | METHOD B | CARCINOGENS'® | NONCARCINOGENS® | HNnec! cocl9
bis(2-Ethylhexyl)phthalate 24 6.0 6.2 6.1 73 . ves®
Trichioroethylene 410 5 4.0 25 - YES

® Al values rounded to two significant digits.

{b)

Federal Maximum Contaminant Levels (MCL) for drinking water.

undergoing cleanup. Based on the lowest-calculated value using carcinogenic and non-carcinogenic toxicity criteria.

{9 The Model Toxics Contral Act (MTCA)} cleanup regulatiori (173-340 WAC) Method B is intended to provide_conservative cleanup levels for sites

@  Based on EPA Region 10 guidance (1991b), the ground water RBSL is based on a 1 x 10°® risk. - RBSL for volatile chemicals with an unhalahon
slope tactor were calculated based on ingestion and inhalation of volatiles from ground water .

) Based on EPA Region 10 guidance (1991b), the ground water RBSL for nc_mcar_cinogens is based on a 0.1 hazard qubtiem
chemicals with inhalation reference doses were calculated based on ingestion and inhalation of volatiles from ground water.

0 High Normal Background Concemrauons were calculated and referenced in SAIC (1991) and in Appendix J.

RBSL for vola_tile

@  Ppotential chemicals of concein include chemicals that exceed (or do not have) the lowest criterion prasented and that exceed background

* concentration. However, based on EPA Reglon 10 guidance (1991b), aluminum, calcium, magnesium, potassium, iron, and sodium may
generally be eliminated from the human heaith risk assessment at the screening stage based on qualitative judgement.

) Action level: exceeded if the level of concentration in more than 10% of térgeted tap samples is greater than the specified value (30th 'percévnylile). l

@ Chosen as a potential contaminant of concern; however, presence of this contaminant méy be due to blank contamination. '

--- = No'Value.

COC = Contaminants of Concem
RBSL = Risk-Based Screening Level.

1Y
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TABLE A-76. NONCANCER HAZARD ASSOCIATED WITH THE INGESTION OF GROUND WATER BY A

HYPOTHETICAL RESIDENT AT PS-10

: AVERAGE -
AVERAGE - AME AVERAGE - . RME ORAL : .
EXPOSURE POINT | EXPOSURE POINT DAILY AVERAGE DAILY | REFERENCE AVERAGE . RME
: CONCENTRATION | CONCENTRATION | DOSE (ADD) DOSE (ADD) DOSE (RD) HAZARD HAZARD
CHEMICAL (a) (kg/L)  (wolL) (mg/kg-day) - (mg/kg-day) (mg/kg-day) QUOTIENT QUOTIENT
cis-1,2-Dichloroethene 270 |. 830|  4.1E-03 2.3E-02° 1€-02 4E-01 2E+00
bis(2- Ethylhexyl)pmhalata 938 24 1.5E-04 - 1.0E-03 2E-02. 7E-03 3E-02
Cadmium 0.001(0) 2 1.5E-08 5.5€-05 - 5E-04 - 3€-05 1E-01
‘ HAZARD INDEX 4E-01 2E+00

(a) Ground water ingestion doses have been calculated for those chemicals ot concern with oral leference'doses,

(b) The maximum detect for cadmium was less than the detection limit for some samples Therefora the average exposure point concenuauon was calculated
without using a nondetect valus that was greater than the maximum detect. :
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TABLE A-77. CANCER RISK ASSOCIATED WITH THE INGESTION OF GROUND WATER FOR A

HYPOTHETICAL RESIDENT AT PS-10

) AVERAGE )
AVERAGE ~ RME_ LIFETIME RME LIFETIME | | . :
| EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY | ORAL CANCER |  AVERAGE RME " %7
CONCENTRATION | CONCENTRATION | DOSE (LADD) | DOSE (LADD) | SLOPE FACTOR | CARCINOGENIC | CARCINOGENIC
CHEMICAL'® (g/l) (rg/L) (mg/kg-day) |. (mg/kg-day) .} . (mg/kg-day)’ RISK RISK.
Trichloroethene 155 410 3.0E-04 5.0E-03  1.1E-02 3E-06 - 5E.05
i CANCER RISK 3E-06 - seos |

(@)

Ground water mgesnon doses have been calculated for those chemicals of concern with oral cancer slope factors. The following chemicals. are

- not presented due to lack to toxicity criterla: cadmium, cis-1,2-dichloroethene and bis(2- ethylhexyl)phmalate Although the trichloroethene siope

factor was. withdrawn by EPA, the Environmental Criteria and Assessment Office (ECAQ) indicates that the withdrawn slope factor may be used
to conservauvely estimate cancer risk for tnchloroethene
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TABLE A-78. CANCER RISK ASSOCIATED WITH THE INHALATION OF VOLATILES DURING SHOWERING FOR
A HYPOTHETICAL RESIDENT AT PS-10

S AVERAGE | - RME ,
AVERAGE RME AVERAGE AVERAGE | INHALATION
EXPOSURE POINT | EXPOSURE POINT |  DAILY DALY | sLoPe AVERAGE AME
CONCENTRATION CONCENTRATION DOSE (ADD) | DOSE (ADD) | FACTOR _ | CARCINOGENIC | CARCINOGENIC
~ CHEMICAL®) (mg/m3)®) (mg/im3)® (mg/kg-day) | (mag/kg-day) | (mg/kg-day)’' | . RISK RISK
Trichloroethene 79€-01 - 2.9E+ 00 7.9E-05 2.0E-03 1.4E-02 "1E-06 ‘ 3E-05
CANCERRISK | 1E-06 3E:05

(@) Ground water ingestion doses have been calcutated for those chemicals of concern with oral cancer slope factors. The following chemicais are
not presented due 10 lack to toxicity criteria: cadmium, cis-1,2-dichlorosthene and bis(2-ethylhexyl)phthalate. Although the trichloroethene slope
factor was withdrawn by EPA, the Environmental Criteria and Assessment Office (ECAO) indicates that the withdrawn slope factor may be used
-to conservatively esumate cancer risk for trichloroethene.

® Average and RME Exposure Point Concemrauons were derived usmg the Foster and Chroslowskr (1987) shower model. Thesse values represent the
average and RME air concentration for total shower exposure. .

TABLE A-79. NONCANCER HAZARD ASSOCIATED WITH THE INGESTION OF GROUND WATER BY. AIR FORCE
PERSONNEL/CONTRACTORS AT PS-10

AVERAGE. | . AME - |. AVERAGE |  RME ORAL E |
EXPOSURE POINT | EXPOSURE POINT: | AVERAGE DAILY | AVERAGE DALY | REFERENCE AVERAGE | ~ RME
| CONCENTRATION | CONCENTRATION DOSE (ADD) * | DOSE (ADD) DOSE (RfD) HAZARD HAZARD
CHEMICAL® C o (ugll) g/ . (mglkg-day) " (mg/kg-day) {mgfkg-day) QUOTIENT | QUOTIENT
cis-1,2-Dichloroethene 270 ' 830 - 2603 | B81E.03 1E02  3E01 8E:01
|| bis2-Etnyinexyhphinalate ‘98 24  96E05 2.3E-04 - 2E-02  S5E-03 1E02 -
Cadmium 4 o001® | - 2 - [ 10E08 2.0E-05 - - 5E-04 2E-05 4E02
| . o " HAZARD INDEX | ' 3E-01 801
® - Ground water ingestion doses heve been calculated for those chemicals ot concern with oral reference doses.

®) The maximum detect for cadmium was less than the detection limit for some samples Therefore, the average exposure pornt concentration was calculated
" without using a nondetect value that was greater than the maximum detect.
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TABLE A-80. CANCER RISK ASSOCIATED WITH THE INGESTION OF GROUND WATER BY AIR FORCE

PERSONNEL/CONTRACTORS AT PS-10
, 3 AVERAGE ' -
AVERAGE - RME LIFETIME RME LIFETIME | ORAL CANCER
EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY SLOPE AVERAGE ~ RME
CONCENTRATION | -CCNCENTRATION |  DOSE (LADD) DOSE (LADD) - FACTOR CARCINOGENIC | CARCINOGENIC
CHEMICAL'® (ng/L) (kg/L) (mg/kg-day) (mg/kg-day) (mg/kg-day)™! RISK - RISK
Trichloroethene 155 410 2.0E-04 1 .4E-03 1.1E-02 2E-06 2E-05 ]
' CANCER RISK 2E-06 2E-05 - ||

(a)

. Ground water ingestion doses have been calculated for those chemicals of concern with oral cancer slope factors. The following chemicals aré

not presented due to lack to toxicity criteria: cadmium, cis-1,2-dichioroethene and bis(2-ethylhexyl)phthalate. Although the trichloroethene slope
tactor was withdrawn by EPA, the Environmental Criteria and Assessmem Office (ECAO) indicates that the withdrawn slope.factor may be used
- fo conservatively estimate cancer risk for trichloroethene.

TABLE A-81. NONCANCER HAZARD ASSOCIATED WITH THE INGESTION OF SOIL BY A HYPOTHETICAL

RESIDENT AT PS- 10(“’

' AVERAGE . RME AVERAGE .. | = RME ORAL _
EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY | REFERENCE | AVERAGE | - RME
: CONCENTRATION | CONCENTRATION | DOSE (ADD) | DOSE (ADD) | DOSE (RfD) | HAZARD HAZARD
CHEMICAL®) © (mg/kg) (ma/kg) (mg/kg-day) (mg/kg-day) | (mg/kg-day) | QUOTIENT | QUOTIENT -
1,1-Dichloroethene 0.0023 0.0025 2.4E-09 9.2E-09 9E-03 " 3E-07 1E-U6
bis(3-Ethylhexyl) phthalate 0.42 13 4 4E-07 5.0E-05 2E-02 '2E-05 3E-03
Manganese 496 560 1.0E-03 21E-03 © . 5E-03 2E-01 . 4E-01
Thallium 8.4 2419 9.1E-06 8.9E-05 - 8E-05 1E-01 - 1E+00
HAZARD INDEX [  3E-01 2E+00

(a)

(b)

Surface and subsurface soil were combined 1o evaluate this scenario where dala was available and useable.

Soil Ingestidn doses have been caiculated for those chemicals of concern with oral reference doses. The following chemicals of concern are not presented

duse to lack of toxicity criteria: t-butylbenzene; cobalt; p-cymene; lead; total petroleum hydrqcarbons; 1,2,4-trimethylbenzere; and 1,3,5-trimethylbenzens.

() Thalllum is thought to be an artifact from sampling. See text.
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TABLE A-82. CANCER RISK ASSOCIATED WITH THE INGESTION OF SOIL BY A HYPOTHETICAL RESIDENT AT PS-100) .

~{ I

, AVERAGE RME .
AVERAGE RME LIFETIME LIFETIME - | ORAL
EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY SLOPE| AVERAGE RME
CONCENTRATION | CONCENTRATION | DOSE (LADD) | 'DOSE (LADD) . FACTOR | CARCINOGENIC CARCINOGENIC
CHEMICAL®) (mg/kg) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day)-1| - RISK RISK
1,1-Dichloroethene | ~ 0.0023 - 0.0024 3.2E-10 3.8E-09 “ 6E-01 2E-10 2E-09
bis(2-Ethylhexyl) 0.42 13 5.8E-06 2.0E-05 1.4E-02 8E-10 3E-07
phthalate SR . : .
Trichloroethene 18 580 2.5E-06 9.0E-04 1.1E-02 3E-08 " 1E05
' TOTAL RISK - 3E-08 1E-05 -
e —

(a) .

(b)

" Surface and subsurface soil were combined 10 evalu‘ate this scenario where data was available and useable.

Soil ingestion doses have baen calcu!ated for those chemicais of concern with oral cancer slope factors. The following chemicals of concern are not

presented due to fack of toxicity criteria: tbutylbenzene cobalt; p- cymene lead; manganese; thallaum total petroleum hydrocarbons l 2,4- mmemylbenzene
and 1,3,5-rimethylbenzene.
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TABLE A-83. NONCANCER HAZARD ASSOCIATED WITH THE INGESTION OF SOIL BY AIR FORCE
' PERSONNEL/CONTRACTORS AT PS-10(@

AVERAGE - RME AVERAGE _ RME ORAL Ly
o EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY | REFERENCE |  AVERAGE AME
- CONCENTRATION | CONCENTRATION | DOSE (ADD) | -DOSE (ADD) | DOSE (RfD) | = HAZARD HAZARD
* CHEMICAL® (ma/kg) (mg/kg) (mg/kg-day) (mg/kg-day) | (mg/kg-day) | QUOTIENT  QUOTIENT
1,1-Dichloroethene 0.0023 0.0025 1.1E-09 1.2E-09 9E-03 - 1€-07 1€-07
bis(3-Ethylhexyl) 0.42. 13 2.1E-07 . 6.5E-06 - 2E-02 1E-05 3E04 .
phthalate ' ’ » : o
Manganese 496 : 560 2.4E-04 27E-04 5E-03 5E-02 SE-02:
Thallium 8.4 241 4.1E-06 1.2E-05 8E-05 5E-02 1E-01
' © HAZARD INDEX 2601

1E-01

(a)
(b)

Surface and subsurface soil were combined to evaluate this scenario where data was available and useable.
" Soil Ingestion doses have been calculated for those chemicals of concern with oral reference doses. The following chemicals of concern are not presemed
. due to lack of toxicity criteria: t-butylbenzene; cobalt; p-cymene; lead; total petroleum hydrocarbons; 1, 2 4-trimethylbenzene; and 1,3,5- tnmethylbenzene
' Thallium is thought to be an aitifact from sampling See text. S

“TABLE A-84. CANCER RISK ASSOCIATED WITH THE INGESTION OF SOIL BY AIR FORCE PERSONNEL/
: _CONTRACTORS AT PS- 1o‘°) ‘

"AVERAGE

1 RME LIFETIME

AVERAGE RME EXPOSURE LIFETIME AVERAGE . ’ .
EXPOSURE POINT POINT AVERAGE DAILY DAILY DOSE ORAL SLOPE AVERAGE RME
. : CONCENTRATION | CONCENTRATION DOSE (LADD) (LADD) FACTOR CARCINOGENIC CARCINOGENIC
CHEMICAL® (ma/kg) (mg/kg) 1 (mg/kg-day) (mg/kg-day) |.(mg/kg-day)-1 ~ RISK RISK"
1,1-Dichloroethene 0.0023 0.0024 1.6E-10 4.0E-10 6E-01 1E-10 2E-10
bis(2-Ethylhexyl) 0.42 13 2.9E-08 2.3E-06 1.4E-02 4E-10 3E-08
phthalate ) . B )
Trichloroethene 18 - 580 1.2E-06 1.0E-04 1.1E-02 1E-08 1E-06
' TOTAL RISK 1E-08 1E-06
(a) Surface and-subsurface soll were combined to evaluate this scenario where data was available and useable. ) .
) Soll ingestion doses have been calculated for those chemicals of concem with oral cancer slope factors. The following chemicals of concern are

not presented due to lack of toxicity criteria:
1,2,4-trimethylbenzense; and 1,3,5-trimethylbenzene.

‘t-butylbenzene; cobalt; p-cymene;

lead; manganese; thalllum;

total petroleum hydrocarbons;

N
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TABLE A-85. NONCANCER HAZARD ASSOCIATED WITH THE INHALATION OF SOIL BY A HYPOTHETICAL o

RESIDENT AT PS-10(®).
AVERAGE AME AVERAGE . | - .RME INHALATION »
EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY.| REFERENCE AVERAGE " AME "~ -
- CONCENTRATION | CONCENTRATION DOSE (ADD) DOSE (ADD) DOSE (RtD) HAZARD .HAZARD ..
CHEMICAL® (mg/kg) - (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) QUOTIENT QUOTIENT
—
Manganese 496 560 23E09 3.3E-08 - - 1.43€-05 2E-04. 2E-03
HAZARD INDEX 2€-04 2603
(a) Surface and subsurface soil were combined to evaluate this scenario where data was available and useable.
® - |nhalation of surface soil doses were calculated for those chemicals of concern with inhalation reference doses. The tonowmg chemicals of concern were

not presented due to lack of toxicity criteria: t-butylbenzene; cobalt; p-cymene; 1,1-dichloroethene; bis(2- ethylhexyl)pmnalate lead; thallium;
- total petroleum hydrocarbons trichloroethene; 124-tnmelhylbenzene and 1,3,5-rimethylbenzene. :

TABLE A-86. CANCER RISK ASSOCIATED WITH THE INHALATION OF SOIL BY A HYPOTHETICAL RESIDENT(® =~

: AVERAGE RME LIFETIME o 5
AVERAGE RME LIFETIME . AVERAGE INHALATION x o 5
_ EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY | DAILY DOSE SLOPE AVERAGE . AME ‘
CONCENTRATION | CONCENTRATION | DOSE (LADD) (LADD) FACTOR CARCINOGENIC | CARCINOGENIC
'CHEMICAL® (ma/kg) (ma/kg) . {(mg/kg-day) (mg/kg-day) | (mg/kg-day)-1 RISK - RISK

1,1-Dichloroethene 0.0023 0.0025 "1.3E-14 6.3E-14 1.75E-01 2E:15 1E-14- i
TOTAL RISK 2E-15 1E-14
(a) Surface and subsurface soil were combined to evaluate this scenario where data was available and useable.

(0) Inhalation of surface soil doses were calculated for those chemicals of concern with inhalation cancer slope factors. The fonowmg chemicals of concern

were not presented due to lack of toxicity criteria: 1-butylbenzene; cobalt; p-cymens; bis(2-ethylhexyl)phthalate; 1ead; manganese; thallium,; tota petroleum
hydrocarbons, trichloroethens; 1,2,4-trimethyibenzene; and 1 35!rlmethylbenzene :




TABLE A-87. NONCANCER HAZARD ASSOCIATED WITH THE INHALATION OF SOIL BY AIR FORCE
PERSONNEL/CONTRACTORS AT Ps-10(®

I8-Y

Average RME Average RME Inhalation
Exposure Point Exposure Point Average Daily Average Daily Reference

Concentration Concentration Dose (ADD) ~ Dose (ADD) Dose (RfD) Average RME

CHEMICAL® (mga/kg) (mg/kg) (mg/kg-day) (ma/kg-day) (mg/kg-day) Hazard Quotient | Hazard Quotient
—
Manganese 496 560 2.1E-08 2.4E-08 1.43E-05 1E-03 2E-03
HAZARD INDEX 1E-03 2E-03
=

(a) Surface and subsurface soil were combined to evaluate this scenario where data was available and useable.

(b) Inhalation of surface soil doses were calculated for those chemicals of concern with inhalation reference doses. The following chemicals of concern were
not presented due to lack of toxicity criteria: t-butylbenzens; cobalt; p-cymene; 1,1-dichloroethene; bis(2-ethylhexyl)phthalate; lead: thalhum
total petroleum hydrocarbons; trichloroethene; 1,2,4-trimethylbenzene; and 1,3,5-trimethylbenzene.

TABLE A-88. CANCER RISK ASSOCIATED WITH THE INHALATION OF SOIL BY AIR FORCE
PERSONNEL/CONTRACTORS @

Average RME Average 3 RME
Exposure Point | Exposure Point | Lifetime Average Lifetime Average Inhalation Average RME
, Concentration | Concentration | Daily Dose (LADD) | Daily Dose (LADD) | Slope Factor | Carcinogenic | Carcinogenic
Chemical® (mg/kg) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day)-1 Risk Risk
—n
1,1-Dichloroethene 0.0023 0.0025 1.4E-14 3.8E-14 1.75E-01 2E-15 7E-15 ]l
TOTALRISK|  2E-15 7E15 ||

(=) Surface and subsurface soil were combined to evaluate this scenario where data was available and useable.

(b Inhalation of surface soil doses were calculated for those chemicals of concern with inhalation cancer slope factors. The following
chemicals of concern were not presented due to lack of toxicity criteria: t-butylbenzene; cobalt; p-cymene; bis(2-ethylhexyl)phthalate;
lead; manganese; thallium; total petroleum hydrocarbons; trichloroethene; 1,2 4-trimethylbenzene; and 1,3,5-trimethylbenzene.



TABLE A-89. SUMMARY OF NONCANCER HAZARD AT FAIRCHILD AIR FORCE

-BASE SITE PS-10

RECEPTOR/PATHWAY AVERAGE Hl RME Hi
Air Force Personnel/Contractors N
-Inhalation of Soil Particulate 1E-03 - 2E-03
‘Ingestion of Sail 1E-01 -2E-01
Ingestion of Ground Water 3E-01 8E-01
- CUMULATIVE HAZARD INDEX. 4E-01 - 1E+00
‘Residential. Exposure with Current Conditions 7
-Inhalation of Soil Particulate ' 2E-04  2E-03
Ingestion of Soil , 3E-01 1E+00
Ingestion of Ground Water _ 4E-01 2E+00
Inhalation of Volatiles During Showering — _
CUMULATIVE HAZARD INDEX 7E-01 3E+00

TABLE A-90 CUMULATIVE CANCER RISK AT FAIRCHILD AIR FORCE

BASE SITE PS-10

_ “RECEPTOR/PATHWAY AVERAGE RISK RME RISK J‘
‘Air Force Personnel/Contractors ’ '
Inhalation of Soil Particulate - 2E-15 7E-15
Ingestion of Soil - 1E-08 1E-06
Ingestion of Ground Water 2E-06 2E-05
‘ CUMULATIVE CANCER RISK 2E-06 2E-05 |
Residential Exposure with- Current Conditions _ , S

Inhalation of Soil Particulate - 2E-15 1E-14

Ingestion of Soil '5E-08 1E-05
Ingestion of Ground Water . , 3E-06 SE-05
Inhalation of Volatiles During Showering 1E-06 3E-05
' CUMULATIVE CANCER RISK 4E-06 9E-05
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TABLE A-91.. RESULTS OF SAMPLING AT SITE SW-11. .

Foom e

MAXIMUM

5 . L . . AVERAGE

" MEDIUM ANALYTE - CONCENTRATION ' CONCENTRATION

-Soil Arsenic .12.0 mg/kg 5.95 mg/kg'
Cadmium 158 mg/kg 14.37 mgkg -
Chromium 35.0 mg/kg 35 mg/kg
Cobatt 13.5 mg/kg 6.3 mg/kg
Copber - ~ 1.230 mg/kg 1,230 mg/kg ‘
Lead 1,340 mg/kg 116.1 mgkg
Nickel 37.0- mg/kg 37 mg/kg .

There are no chemical chemicals of concern at this site. The metallic debris that lies beneath -
_the hard pan at this site is a physical hazard, not a CERCLA risk to human health and the

~ environment. - Because the nature of the risk posed by this site differs from the other sites, SW-11
‘has not been evaluated in the strict manner of a CERCLA or IRP site. The risks posed by SW-11
are mainly physical hazards from sharp metallic debris at or near the surface, and valves located -
near the surface that may contain small amounts of reactive sodium. The metaliic debris is not
subject to transponrtation or degradation. Evidence of corrosion among buried vaives has been
gathered. Corrosion will gradually expose the sodium, allowing it to react with water in small
amounts. Once the reaction has occurred, the sodium forms sodium hydroxide (NaOH), a strong

. base. Percolatmg rainwater will rapidly dilute the small amount of NaOH to the pomt where it is

- harmless.
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' TABLE A-92. 'SUMMARY OF RI METALS DETECTION DATA FOR SOIL SAMPLES

... AT.SW-11 (MARCH 1993) . .

(®) BOLD = Location of maximum detection.

HNBC = Site SW-11.High Normal Backgr0und Concentration (see Appendix J).
J = Data are estimates. . .
N/A = Not Applicable.
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— T ~ DETECTIONS > SW-11 HNBC
MéTAL g‘;’gg%%g; NUMBER OF DETECTION | ‘ MAXIMUM
. . ABOVE SW-11 DETECTION
ANALYTE® | ANALYSES HNBC/ANALYSES LOCATIONS® (mglkg)
Al 33734 8/34 826, 27, 30, 32 28567 |
As (SW7060) 3334 434 B-26, 30, 30R 1.8
Ba . 3434 , 0734 B-27, 30, 32 256.3)
Cd (SW7131) Y77 STV} B-25, 26, 27, 28, 29. 30, 31, 32 158
Ca | 343 0134 ' “NIA T NIA
Cr (SW7191) T 34/34 934 B-25, 26, 27, 30, 32 _ 35.2)
o 31/34 1734 B-28 9.71
Cu . 3434 "534 B-27, 30 1,2340
1TFe 34134 5i34 B-25, 27, 28, 32 25,400
Pb (SW7421) 34/34 ~8/34 B-25, 26, 27, 28, 30, 32 EER
Me 3434 T " B25,26,27,25,29,31,32 | 592
A 34/34 3734 B-25, 27, 30 488
Ni 34734 3734 827, 30 372
K 34734 38 B26, 27 2,619
Na 34134 034 NIA_ N/A
v 3438 234 " B28 . X
Zn 34/34 10734, B-25, 26, 27. 28. 29, 30, 32 427
@ All analyses by ICP (SW6010) unless otherwise noted.
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TABLE A-93 RISK-BASED SCREENING LEVELS FOR POTENTIAL CONTAMINANTS OF CONCERN .
IN SOILS AT SW-11

'SOIL (ALL DEPTHS) (mgrkg)®

MAXIMUM

CHEMICAL _ MTCA RBSL , RBSL | 'SW-11 - | BASEWIDE | POTENTIAL
| CONCENTRATION® | METHOD B! | CARCINOGENS!® | NON-CARCINOGENS'® | - HNBC! HNBC coc'd
INORGANICS
Aluminum 24,600 ' - 11,200 13,100 'NO
Arsenic 1.0 14 - 0.04 82 87 126 YES
Barium 168 5,600 1,900 172 191 'NO
Cadmium 158 " 40 27 0.327 0.432 YES
| calcium 16,400 - - 20,100 8,780 NO'
Chromium . 350 ° 700 140 96 15.2 NO
Cobalt 9.14 - - | 9.1 139 NO
Copper 1.230 3.000 - 1,000 w7 | 216 YES
Iron 25,400 - 22,200 34,500 NO
Lead 1,340 19.8 50.4 YES
Magnesium 5,990 4,760 5,340 NO.
Manganese 488 400 3,800 473 l669 " NO
Nickel 370 1,600 550 - 11.8 13.4 NO
Potassium 2,620 - - 2,070 2,490 NO
Sodium 780 410 604 'NO




_
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TABLE A-93. RISK-BASED SCREENING LEVELS FOR POTENTIAL CONTAMINANTS OF CONCERN
~IN SOIL AT SW-11 (Contrnued)

SOIL (ALL DEPTHS) {mg/kg)'®
CHEMICAL - | . MAXIMUM . MTCA RBSL RBSL. SW-11_ | BASEWIDE | POTENTIAL
_ " | CONCENTRATION® | METHOD 8% | CARCINOGENS'® | NON-CARCINOGENS'® | HNBC) | HnBc | cocl
Vanadium 44.0 560 T R 10 406 | 634 | NO
Zinc 427 24,000 - T 8200 - 52.2 68.3 NO

(a)
{b)

()

(d)
(e)

{9

(h)

All values rounded to three significant digits.
The screening was conservatively perfarmed on the maximum concentration. detected over all depths analyzed. Cnemrcals detected in surface
soil-will be evaluated in the exposure assessment.

* The Model Toxics Control Act cleanup regulation (Ecology 1991) Method B ls rnlended to provrde conservative cleanup levels for sites

undergoing cleanup.. Based on the lowest-calculated value using carclnogenrc and non- carcinogenrc toxicity criteria.

.Based on EPA Region 10 guidance (EPA 1991b), the soil RBSL for carcinogens is based on a 1 x 10-7 risk.

Based on EPA Region 10 guidance (EPA 1991b), the soil RBSL for non-carcinogens is based on a 0.1 hazard quouem
The High- Normal Background Concentrations were calculated and referenced in SAIC (SAIC 1991a). There is no background dala for organrc
chemicals.

Potential contaminants of concern include metals that exceed (or do not have) the lowesl criterion presemed and that exceed background UTL ;

as well as organic compounds that exceed (or do not have) the lowest criterion presented. ‘Chemicals without an RBSL lack toxicity criteria.
Based on EPA Region 10 guidance (EPA 1991), aluminum, calcium, magnesrum potassium, iron, and sodium may generally be eliminated
from the human health risk assessment at the screening stage based on qualrtatrve judgement. - Based on EPA Region 10 guidance, if -
chromium, cadmium, elemental mercury, or carcinogenic forms of nickel are present as contaminants of concern in soil, they should not be
eliminated based on soil ingestion screening criteria. Howaever, if concentrations are less than background, they will not be evaluated further.

.Chosen as a potential contaminant -of concern; however, presence of this contaminant may be due to blank contamination.

- = No Value.
COC = Contaminant of Concern.
RBSL = Risk-Based Screening Level.
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TABLE A-93. NONCANCER HAZARD ASSOCIATED WITH THE. INGESTlON OF SOIL BY A HYPOTHETICAL
RESIDENT AT sw-11(®

AVERAGE RME AVERAGE “AME ORAL -

EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY.| REFERENCE AVERAGE RME .

CONCENTRATION | CONCENTRATION |  DOSE (ADD) DOSE (ADD) DOSE (RFD) HAZARD HAZARD

CHEMICAL® (mg/kg) ~ (mg/kg) (mg/kg-day) (mgrkg-day) (mg/kg-day) QUOTIENT - QUOTIENT

Arsenic 59 78 6.26-06 29E-05 “3E-04 2E:02 T1E01
Cadmium 144 70 15E-05 26E-04 5E-04 3E-02 T 5E-01
[ Copper 197 365 2.1E-04, 1.4E03 4E02 " 5E-03 " 3E-02

HAZARD INDEX | 6E-02 6E-01 L

a) Surface and subsurface soil were comblned to evaluate this scenario where data was available and useable.

(b)

lead

TABLE A-95. NONCANCER HAZARD ASSOCIATED wnm THE mcesnou OF SOIL BY AIR FORCE
PERSONNEL/CONTRACTORS AT SW- 11‘“’

Ingestion of soil doses have been calculated tor those chemncals ot concern wnh oral reference doses. The follownng chemlcal is not presented due
to lack of toxicity criteria:

. AVERAGE

AVERAGE RME RME . - ORAL
EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY | REFERENCE AVERAGE RME -

- | CONCENTRATION | CONCENTRATION DOSE (ADD) _ DOSE (ADD) - ‘DOSE (RFD) . HAZARD HAZARD
CHEMICAL® (mg/kg) (mg/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) | QUOTIENT QUOTIENT
Arsenic 59 78 2.7E.06 3.8E-06 3E04 9E-03 1E-02
Cadmium 14.4 70 ~ 7.0E-06 34E-05 SE-04 1E-02 7€-02
Copper 197 365 . 9.6E-05 1.8E-04 4E-02 - 2E-03 . 5E-03 .

HAZARD INDEX 2E-02 8E-02 1'
(a) Surface and subsuiface soll were comblned 10 evaluate thls scenario Where data was available and useable.
() Soil ingestion doses heve been calculated for those chemicals of concern wlth oral reference doses The followlng chemical Is not presented due

to lack of toxicity criteria: iead.
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HYPOTHETICAL RESIDENT AT SW-11(@

TABLE A- 96. NONCANCER HAZARD ASSOCIATED WITH DERMAL CONTACT WITH SOIL BY A

AVERAGE"

| | RME A_VERAGE CRME ORAL .
EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY | REFERENCE | AVERAGE AME
CONCENTRATION | CONCENTRATION | DOSE (ADD) DOSE (ADD) | DOSE (RFD) | HAZARD HAZARD
CHEMICAL® .. (mg/kg) (mg/kg) -(mg/kg-day) (mg/kg-day) - | (mg/kg-day) QUOTIENT | QUOTIENT -
Cadmium 14.4 70 1.2E-05  5.5E-05 - ' 5E-04 3E-03 - 1E01.
' _ HAZARD INDEX | . 3£-03 Eol |

(a)

(b)

Surface and subsurface soil were combined to evaluate this scenario where data was available and useable.

Dermal contact with soil doses has been calculated for. those chemicals of concern with dermal absorption iritormation’ The following chemicals

are not presented due to fack of toxlctty criteria: arsemc copper and lead. The dermal absorpnon used for cadmium-is 1% (EPA 1992 - Dermal
Guidance).

TABLE A-97. NONCANCER HAZARD ASSOCIATED WITH DERMAL CONTACT WITH SOIL BY AIR FORCE
PERSONNEL/CONTRACTORS AT sw-11@

'AVER'AGE .

AVERAGE RME. | . RME | oRmra o .
EXPOSURE.POINT | EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY | REFERENCE AVERAGE RME
CONCENTRATION | CONCENTRATION | DOSE (ADD) DOSE (ADD) - | DOSE (RFD) HAZARD HAZARD .

CHEMICAL®) (mg/kg) (ma/kg) (mg/kg-day) (mgjkg-day) | (mg/kg-day) QUOTIENT QUOTIENT

Cadmium 14.4 70 49E-07 4.2E-06 SE-04 1E-03 8E-03

HAZARD INDEX 8E-03

1E-03

(@

(b)

Surface and subsurface soil were combined to evaluate this scenario where dala was available and useable.

Dermal contact with soil doses has been calculated for those chemicals of concern.with dermal absorption information. The following chemicals are »
not presented due to lack of toxicity criteria: - arsenic, copper and lead. - The dermal absorption used for cadmium is 1% (EPA 1992 - Dermal
Guidance).
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RESIDENT AT SW- 11(@)

TABLE A-98. CANCER RISK ASSOCIATED WITH THE INGESTION OF SOIL BY A HYPOTHETICAL .

- AVERAGE AME b
AVERAGE - RME LIFETIME LIFETIME = Y
EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY ~ ORAL ‘AVERAGE RAME . -
CONCENTRATION | CONCENTRATION | DOSE (LADD) DOSE (LADD) ' | SLOPE FACTOR | CARCINOGENIC | CARCINOGENIC
CHEMICAL®! (markg) (mg/kg) (ma/kg-day) (mg/kg-day) (mg/kg-day)-1 |~ AISK TRISK
Arsenic 59 7.8 8.1E-07 "1.2605 1.75E+00 1E-06 2605
'TOTAL RISK 1E-06 2E-05
@ Surface and subsurface soil were combined to eval‘uété this scenario where data was available and useable.
o) lngesuon of soil doses have been calculated for those chemicals of concern with oral cancer slope factors. The following chemicals are not
presented due 10 lack of toxicity criteria: cadmium, copper and lead.
TABLE A-99. CANCER RISK ASSOCIATED WITH THE INGESTION OF SOIL BY AIR FORCE
PERSONNEL/CONTRACTORS AT SW-11(®)
~ AVERAGE RME AVERAGE RME :
EXPOSURE POINT | EXPOSURE POINT LIFETIME LIFETIME ] ORAL AVERAGE -RME
CONCENTRATION | CONCENTRATION | AVERAGE DAILY | AVERAGE DAILY |- SLOPE CARCINOGENIC | CARCINOGENIC
CHEMICAL®) (mg/kg) (ma/ka) - DOSE (LADD) | DOSE (LADD) FACTOR RISK " RISK -
- (mg/kg-day) - (mg/kg-day) (malkg-day)-1 _ g
Arsenlc 59 758 4.0E-07 1.3E-06 1.75E+00 - TE-07 2E-06
TOTAL RISK 7€-07 2E-06

() Surface and subsurtace soil were combined 1o evaluate this scenario where data was available and useable.

)

duse to lack of toxtcity criteria: cadmlum copper and lead.

Soll ingestion doses have been calculaled tor those chemicals of concern with oral cancer slope tactors. The following chemlcal is not presemed
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TABLE A-100. CANCER RISK ASSOCIATED WITH THE INHALATION OF SOIL BY A HYPOTHETICAL RESIDENT

AT SW-11(3
_ _ - AVERAGE RME-
AVERAGE RME LIFETIME LIFETIME - s S
EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY |  INHALATION AVERAGE RME -
CONCENTRATION | CONCENTRATION [ DOSE (LADD) [ DOSE (LADD) | SLOPE FACTOR |' CARCINOGENIC | CARCINOGENIC
CHEMICAL® (mg/kg) (mg/kg) ' (mg/kg-day) .(mg/kg-day) (mg/kg-day)-1 RISK RISK
Arsenic 59 7.8 3.5E-11 ~20E-10 1.5E+01. 5E-10 €0
Cadmium 14.4 70 8.6E-11. 1.8E-09 © 6.3E+00 5E-10 1E-08 “
. TOTAL RISK 1E-09 1608 . . “

(@) Surface and subsurface soil were combined to evaluate this scenario where data was available and uSeable.

- (B)

presented due to tack. of loxlcny criteria: "copper and lead.

PERSONNEL/CONTRACTORS AT SW-11(%)

“inhalation of soil doses have been calculated for those chemlcals of concern with inhalanon cancer slopa factors. The tonownng chemicals are not

" TABLE A-101.. CANCER RISK ASSOCIATED WITH THE INHALATION OF SURFACE SOIL PARTICULAfES BY AIR FORCE

AVERAGE RME
AVERAGE RME LIFETIME LIFETIME S '
EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY INHALATION AVERAGE RME’

: ‘| CONCENTRATION | CONCENTRATION | DOSE (LADD) DOSE (LADD) | SLOPE FACTOR | CARCINOGENIC | CARCINOGENIC
CHEMICAL® (malkg) © (malkg) (mg/kg-day) (mg/kg-day) (mg/kg-day)-1 RISK RISK
Arsenic 59 7.8 3.5E-1 1.2E-10 ¢ 1.5E+01 5E-10 2E-09
Cadmium 14 70 8.6E-11 - 1.0E-09 6.3+00 " 5E-10 6E-09

* TOTAL RISK 1E-09 8E-09
(a) Surface and subsurtace soil were combined to evaluate this scenario where data was available and useable. -
(b} Inhala!lon of soil paniculata doses have besn calculated for those chemicals of concern wim inhalation slope factors. The following chemicals are

‘riot presented due to lack of toxicity criteria: copper and lead. -




“TABLE A-1 02. CUMULATIVE CANCER RISK AT FAIRCHILD AIR FORCE

BASE SITE SW-11 -

RECEPTOR/PATHWAY

RME RISK

CUMULATIVE RISK

- AVERAGE RISK
Air Force Personné|/Contractors ' A
Inhalation of Soil Particulate - 1E-09 .8E-09
Ingestion of Soil 7E-07 2E-06
Dermal Contact with Soil - -
ingestion of Groundwater ' . - -
| CUMULATIVE RISK 7E-07 2E-06
"Residential Exposuré Under Current Conditions ‘
Inhalation of Soil Particulate - | 1E-09 1E-08
Ingestion of Soil | 1E-06 2E-05 ©
Dermal Contact with Soil - —
Ingestion of Groundwater - —
Inhalation of Volatiles During Showering - -
' 1E-06 2E-05
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TABLE A-1 03 SUMMARY OF NONCANCER HAZARD AT FAIRCHILD -
' " AIR FORCE BASE SITE SW-11 -

RECEPTOR/PATHWAY

AVERAGE HI RME HI -
Air Force Personnel/Contractors
Inhalation of Soil Particulate - -
Ingestion of Soil | 2E-02 8E-02
Dermal Contact with Soil 1E-03 8E-03
ingestion of Groundwater - — —
CUMULATIVE HAZARD INDEX 2E-02 9E-02
Res:dentnal Exposure Under Current Conditions '
' Inhalat:on of Soil Particulate _ - --
" Ingestion of Soil 6E-02 " '6E-01 -
‘Dermal Contact with Soil 3E-03 1E-01
A ingestion of Groundwater - -
- |nha|at|on of Volatiles During Showering - -
| CUMULATIVE HAZARD INDEX 6E-02 7E-01
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TABLE A-104. CONCENTRATIONS' OF CONTAMINANTS.OF CONCERN AT SITE FT-2

! . MAXMUM AVERAGE =
MEDIUM coc CONCENTRATION 'CONCENTRATION
Soil TPH-D . - 5,400 ma/kg 410.1 mg/kg
TPH-G 640 ma/kg 114.07 mg/kg
|| Ground water TPH - - 22.000 ug/L 22,000 ug/L "
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"7 5 TABLE A-105. SUMMARY OF RI NON-METALS SOIL ANALYSES RESULTS AT FT-2

“"NUMBER OF MAXIMUM
o ~ DETECTIONS/ DETECTION
ANALYTE "~ ANALYSES LOCATIONS (mgikg)
TPH (E 418.1) 14/34 B-23, 36. 37. MW-209, 211, 212, S-08, 09, 5398
R 10, 11, 12, 13
TPH-D. Gasoline (CA 8015) 7114 'B4SR " 640
TPH-D. Diesel (CA 8015) 4/14® B-45R 4500
| ' VOC (SW 8260)
n-Butylbenzene 5/44 ’ . B45R 6.00
sec-Butylbenzens 4/44 B-45R 3.10
Benzene 1/44 - B-23 ~ 0.63R
Toluene 12/44 B-22. 23. 36, 45R, S-08. 09, 12, 13 12.0
_ p-Cymene (p- 7144 . B-23, 45R, S-09 25
Isopropyftoluene) -
1.1-Dichloroethane 1/44 B-45R " - 003"
1,2-Dichloroethane - 1/44 S-10 0.01R -
1,4-Dichlorobenzene - 3/44 'B-23, $-08. 10 0.15F§
cis-1 ,2-Dichloroethyiene 2/44 , B-45R 0.09
Ethylbenzene 11/44 - - B-23, 45R, S-08, 09, 13 8.4
Metnylene Chioride 10/44 B-23. 45R. $-08, 10, 12, 13 0.68
Naphthalene - 6/44 ' B-23, 45R 48
n-Propyibenzene 5/44 B-45R . 6.00
Pentafiucrobenzene 1/44 8-39 0.06R.
1,1.2,2-Tetracnlor_dethahe 2/44 B-23 ‘31.8R
1 .2,3-_Trichbrobenzene 1/44 B-36 0.01R
1.2.4-Trichlorobenzene 1/44 B-37 0.01R
Trichloroethylene 4/44 B-45, 45R, S-10 - 1.30 - |
1.2.4-Trimethylbenzene 14/44 B-23. 45R, 5-08, 09, 10, 11, 12, 13 - 444
1.3,5-Trimethylbenzene 11/44 B-21. 23, 45, 45R, 509 11.0
m.p-Xylene(s) 12/44 B-23, 45R, S-08, 09, 12, 13 34.0
o-Xylene 14/44 . 'B-23, 45R. S-08, 09, 11, 12, 13 180
1-Me1hyle1hylbenzehe 3/44 B-45R . 2.l5
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TABLE ‘A-105. SUMMARY OF RESULTS OF NON-METALS SOIL ANALYSES.
SAMPLES AT FT-2 (Continued)

NUMBER OF MAXIMUM
DETECTIONS/ . ) DETECTION
ANALYTE ANALYSES LOCATIONS : (mg/kg)
| SVOC (SW 8270) ]
bis(2-Ethylhexyl)Phthalate 3/a1 MW-209. 210, 211, 212 053
4-Methyiphenol - 1/44 B-45R A 0.47
2-Methyinaphthalene 5/44 B-21, 23, 45R 464
Naphthalene . 3/44 823 45R 35.1
Pentachiorophenol . 1/a4 S-11 128 |
(@ . jnciudes one detection noted by the laboratory as “Unknown Volatile Hydrocarbon.”

(b}

' BOLD = Location of maxnmum detecnon
R Data are rejected.
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All detections noted by the laboratory as *Unknown Extractable Hydrocarbon.*.



““TABLE ‘A-106.’ SUMMARY OF RI NO_N-METALS GROUND WATER RESULTS

ANALYSES AT FT-2

MAXIMUM ..

- NUMBER OF _
DETECTIONS/ DETECTION
ANALYTE ANALYSES LOCATIONS (rg/L)
TPH-D (CA 8015) 10/20 ' MW~209f 210, 211, 212 22,0004 .
VOC (SW 8260)
sec-Butylbenzene 7/20 MW-210 3.60
Carbon Tetrachloride 3/20 MW-209 1.60
1,1-Dichioroethane v 9/20 MW-21_0. 212 8.00
1,1-Dichioroethylene - 4/20 - MW-210, 211, 212 240
Cis-1,2-Dichloroethylene - 11720 MW-210, 211, 212 310
|| Pentafluorobenzene 20 .. MW-210 "~ 10.6R -
n— SVOC (SW 8270) .
Dimethylphthalate -1/20 - Mw-211 20.0
EDB (SW 8011) 015 N/A NIA

BOLD = Location of maximum detection.

R = Data are rejected.
N/A = Not applicable.
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TABLE A-107. RISK-BASED SCREENING LEVELS FOR POTENTIAL CONTAMINANTS OF CONCERN
IN SOILS AT FT-2 '

_ SOIL (ALL DEPTHS) (mg/kg)® _
CHEMICAL o é‘?&‘%ﬂk’l‘fo o MTCA RBSL RBSL Fr2 POTENTIAL
| Ton® | METHOD B¢ | CARCINOGENS!® | NON-CARCINOGENS HNBC coc
~ INORGANICS
Aluminum 30,000 - 15,000 NO
Arsenic 8.0 14 004 82 10 NO
Barium 540 5,600 1,900 270 NO -
Cadmium 15 40 = 27 22 NO .
Calcium 9,300 - 8,300 NO
Chromium 44 400 140 19 NO -
Cobalt 79 - - 14 YES
Copper 1,200 3,000 = 1,000 25 YES
iron 50,000 X 34,000 NO
Lead 1,500 - 400 YES
Magnesium 6,000 74,400 NO
Manganese 780 400 - 3,800 1,000 NO
Molybdenum - 38 400 - 2 " NO
Nickel 250 1600 - 550 12 NO
Potassium 2,300 - 3,200 NO
Silver 2.0 240 140 05 NO |
Sodium 780 750 NO
 Vanadium 140 560 190 94 NO
Zinc 550 24,000 - 8,200 100 NO
ORGANICS

n-Butylbenzene _ 6.0 - o= - YES
'sec-Butbeenzene - 341 - ' YES
p-Cymens - - 3.0 YES
1,1-Dichioraethane 003 8,000 2,700 - NO
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TABLE A-107. RISK-BASED SCREENING LEVELS FOR POTENTIAL CONTAMINANTS OF CONCERN
IN SOIL AT FT-2 (Continued)

‘ . } SOIL (ALL DEPTHS) (mg/kg)(® - :
CHEMICAL GONGENTRATION® | METHOD B CARCIS%SGENS(‘” NON-CARGNOGENS® | HuBG® POTENT‘;I)ALJ

‘ | N-CARCINOGENS'® | - HNBCO coc! ;
"cls-1,2-Dichlorosthylene 003 800 . N 550 — N0 |
bis{2 Ethyihexyl)phihalate 0.53 B a6 | 550 PR ~NO ;
Ethylbenzene 80 < 8000 | - 2700 - NO |
Isopropylbenzene . 3.0 ‘ il 1,100 - - " NO .
Methylene chionide 668 | 130 85 1,600 — ]  NO :
2-Methyinaphthalene 46 C e . : - - YES
4-Methylphenol 047 - - 1,400 DR NO 4
Naphihalene 35 320 - ,‘ 1,100 . P NoO ||
Pentachiorophenol . 10 83 05 ' 820 — YES ||
n-Propyibenzene 60 . B S ' e - YES .
Toluene - 2 | . 16,000 | 5500 NO
Total petroleum ~ . 5400 = ” = - - - YES
hydrocarbons : o . . ) : . _ , ) :
Trichloroethylene 1.0 C 91 58 E . 200 . NO
1,2,4-Trimethylbenzene _ 44 T ] | ‘ Cee YES
1.35-Trimethylbenzene - 11 - . = S T YES
Xylenes ' 52 160,000 T 55,000 , - — NO

14}
»}

(L)

ia)

(o).

tn
(L1

Ali values rounded 1o two significant dlgns ’ ’ ‘ .o : o
The screening was conservatively p d an the m cong ion d d over all depths analyzed. Chemicals detected in surtace soil . -
will be evaluated in the exposure assessment.

. The Model Toxics Control Act cleanup regulation (Ecology 1991) Melhod 815 intended 10 provide conservative clennup levels for mn undergaing cleanup - Bawd on the lowest-calculaled value using culcmogomc and hon- .

carcinogenic toxiCity crilena. . . . .
Based on EPA Region 10 guidance (EPA tse\m the sod ABSL tot carcinagens is based on u 1 & 10-7 fisk. T ’ : ) "
Based on EPA Region 10 guidance (EPA 1891b), the soil RBSL for non-carcinogens ls based on & 0 1 hazard quotient ’ . :

The Site FT-2 High Normai Bachqvound Conc are caiculated in Appendix J  There is no background data for oigamic chemicals

Potentlal contaminants ot concesn include metals that d {or do not huve) the -ownl ] d and thu! ) backg a VL. us

well as organic compounds that exceed (ot do nut have) the luwest criterion presunted Chomicals without an RBSL lack toxicity critena Bused

on EPA Reglon 10 guidance (EPA 1881), al . calcium, magnesi potussium, lrun, and sod may g ily be ol d from the human health nsk uswssmem at lhe screrning stage bused un Gu.ulative judgement

Basedon EPA Region 10 guidance, it chromium, cadmium, ef | mercury. of carcinog torms of nickel are present as contaminanis of concern in soil; they should not be elininated based on soil ingestion screening critefia

* However, if concentrations are less than background, they will not be evaluated further.

-+ = No Value
COC « Contaminant of Concarn
RBSL » Risk-Based Sotesning Level.
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TABLE A-108. RISK-BASED SCREENING LEVELS FOR POTENTIAL CONTAMINANTS OF CONCERN IN
GROUND WATER AT FT-2

" GROUND WATER (ug/L)'®

CHEMICAL MAXIMUM . MTCA RBSL A RBSL _ POTENTIAL
 CONCENTRATION | MCL® | METHOD B8® | CARCINOGENS!® | NON-CARCINOGENS® | HNBC _cocl®
INORGANICS
Alurmiinum 2,400 - ' . 16.000 NO
Barium' 150 2,000 1,100 - 260 2,700 NO
Cadmium 070 5 8 - 1.8 - NO
Calcium 51,000 - - NO
ron "16,000 - - 35,000 NO
Lead 11 1™ . 20 NO
Magnesium 18,000 - NO -
Manganese 2,400 - - 80 - 18 1,500 YES
Nickel 76 320 . 73 350 NO
Potassium 3,800 -- - -er NO
Sitver 16 | 50 48 - 18 5 NO
Sodium 726000 - NO.
Vanadium 10 110 - 26 330 NO
Zinc 67 4,800 1,100 40 'NO
' ORGANICS
sec-Butylbenzene 22 C e | - . YES
Carbon Tetfachloﬂde 1.6 l5 - 034 07 26 . . YES
1,1-Dichloroethane 8.0 5 ~ 800 100 NO
1,1-Dichloroethylene- 24 7 0.07 0.02 33 YES
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TABLE A-108. RISK-BASED SCREENING LEVELS FOR POTENTIAL CONTAMINANTS OF CONCERN IN
GROUND WATER AT FT-2 (Contlnued)

_, , GROU_ND WATER (ug/L)®®
CHEMICAL MAXIMUM - ~ MTCA - RBSL f RBSL _ POTENTIAL |l
CONCENTRATION | MCLI) | METHOD B®) | CARCINOGENS!® | NON-CARCINOGENS'® | HNBC! coct®

cis-1,2- 31 70 80 73 N ||+
Dichlorosthylene -
Dimethylphthalate 20 e 16,000 . 36,000 - NO
Total petroleum - 22,000 - - YES
hydrocarbons : S
() All values rounded 1o two significant digits.
®) - Federal Maximum Contaminant Levels (MCL) tor drinking water. v
(© : The Model Toxics Control Act cleanup regulation (Ecology 1991) Method B is intended to provide conservatlve cleanup levels for site

~ undergoing cleanup. Based on the lowest-calculated value using carcinogenic and non-carcinogenic toxicity cmena :
risk. RBSLs for volatile

volatite chemicals with inhalation reference doses were calculated based on ingestion and inhalation of voiatiles from ground water.",

i
0 The Site FT-2 High Normal Background Concentrations (HNBC) were calculated and Referenced in Appendax J There is no background for ¥

organic chemicails. Cadmuum was not detected during.background studies.
@ " Potential contaminants- of concern include chemicals that exceed (or do not have) the lowest cmenon presented and that exceed

background concentrations. However, based on EPA Reglon 10 guidance (EPA 1991b), aluminum, calcium, magnesium, potassium, iron,

* and sodium may generally be eliminated from the human health risk assessment at the screening stage based on qualitative judgement.

) . Action level:
percentile).

--- = No Value. .
COC = Contaminant of Concern.
RBSL = Risk-Based Screening Level.

_exceeded if the level of concentration in more than 10% of targeted tap samples is greater than the specmed value eoth

(d) Based on EPA Region 10 guidance (EPA 1391b), the ground water RBSL for carcinogens is based on a 1 x 10
. chemicais with an inhalation slope factor were calculated based on ingestion and inhalation of volatiles from ground water. %
@ Based on EPA Region 10 guidance (EPA 1991b), the ground water RBSL for non-carcinogens is based on a 0.1 hazard quotient. RBSLs tor. ..
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TABLE A-109. NONCANCER HAZARD ASSOCIATED WITH THE INGESTION OF SO%L BY A HYPOTHETICAL

RESIDENT AT FT-2(@
AVERAGE RME AVERAGE RME ~ ORAL ]
EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY | AVERAGE DALY | REFERENCE AVERAGE RME
: CONCENTRATION | CONCENTRATION | DOSE (ADD) DOSE (ADD) DOSE (RFD) HAZARD HAZARD
CHEMICAL® (ma/kg) (mgrkg) (mg/kg-day) (mg/kg-day) - (mg/kg-day) QUOTIENT QUOTIENT

rCopper 160 240 7.8E-05 1.7E-04 4E-02 4E-03 2E-02 |
|f Pentachlorophenol 0.52 0.53 2.5€-07 - 206E-07 3€-02 - 2E-05 6605 ¢ |
‘ 'HAZARD INDEX 4E-03 2E-02 JI

(a)

(b)

Surface and subsurface sail were combined to evaluate this scenario. -

Sail ingestion doses have been calculated for those chemicals with oral reference doses. The following chemicals are not presented due to

lack of toxicity criteria: sec-butylbenzene; n- butylbenzene cobalt; p-cymene; lead; 2-methyl naphthalene; n-propylbenzene; 1,2.4- tnmethylbenzene
and 1,3,5-trimethyibenzens. .

TABLE A-110. CANCER RISK ASSOCIATED WITH THE INGESTION OF SOIL BY A HYPOTHETICAL RESIDENT AT FT-2(®

-

RME
AVERAGE . RME - AVERAGE LIFETIME
EXPOSURE POINT| EXPOSURE POINT | IFETIME AVERAGE | AVERAGE DAILY| . ORAL - AVERAGE RME - .. {|.
.~ | CONCENTRATION | CONCENTRATION | DAILY DOSE (LADD)| DOSE (LADD) |SLOPE FACTOR | CARCINOGENIC | CARCINOGENIC
. CHEMICAL®) (mg/kg) (ma/kg) " (molkg-day) (mg/kg-day) | (mgrkg-day)-1 RISK RISK
Pentachlorophenal 052 053 7.2E-08 8.3€-07 “1.2E-01 9E-09 1E-07
T ' TOTAL RISK 9E-09 1E-07

(a)

(b)

1,2,4-trimethylbenzene; and 1,3,5-trimethylbenzene.

Surtace and subsvunace soil were combined to evaluate this scenario.

I

Soll ingestion doses have been calculated for those. cherﬁncals with oral slope factors. The following chemicals are not presented due to lack of
“toxiclty criterla: sec-butylbenzens; n-butylbenzene; cobalt; copper; p-cymens; lead; 2-methyl naphthalene; nickel; n- propylbenzene




TABLE A-111.
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NONCANCER HAZARD ASSOCIATED WITH THE INGESTION OF SOIL BY AIR FORCE
PERSONNEL/CONTRACTORS AT FT-218
~ AVERAGE . |} = RME “AVERAGE .+ RBME . ORAL . :
EXPOSURE POINT | EXPOSURE POINT. | AVERAGE DAILY | AVERAGE DAILY | REFERENCE AVERAGE RME
. CONCENTRATION | CONCENTRATION DOSE (ADD) DOSE (ADD) DOSE (RFD) HAZARD - HAZARD
CHEMICAL'® (markg) (ma/kg) (mg/kg-day) (mg/kg-day) (mg/kg-day) QUOTIENT QUOTIENT
Copper 160 . 240 78605 1.7E-04 ' 4E-02 2E-03- 3E-03 .
Pentachlorophenaol 0.52 0.53 2.5E-07  26E-07 3€-02 8E-06 9E-06
HAZARD INDEX © 2E-03 © “3E-08 *
(a) Surface and subsurface soil were cbmbined 1o evaluate this scehario :
) Sail mgesuon doses have bean calculated for those chemicals with oral reterence doses. . The following chemicals are not presemed due to lack of toxicity
criteria: sec-butylbenzene; nbutylbenzene cobalt; p-cymene; lead; 2-methyl napmhalene n-propylbenzene; 1.2,4-rimethylbenzene; and :
1.3.5- mmethylbenzene :
_ TABLE A-112. CANCER RISK ASSOCIATED WITH THE INGESTION OF SOIL BY AIR FORCE
| PERSONNEL/CONTRACTORS AT FT-2(%
‘ AVERAGE RME
AVERAGE RME LIFETIME LIFETIME , .
EXPOSURE POINT| EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY ORAL " AVERAGE RME
- CONCENTRATION | CONCENTRATION DOSE (LADD)- DOSE (LADD) |SLOPE FACTOR| CARCINOGENIC | CARCINOGENIC
CHEMICAL® (ma/kg) (mg/kg) (ma/kg-day) (mg/kg-day). | (mg/kg-day)-1 RISK RISK. I -
Pentachlorophenol 0.52 0.53 3.6E-08 9.3E-08 " 1.2E-01 4E-09 - 1E-08 “ ;
TOTAL RISK 4E-09 1E-08 ”
() Surface and subsurface soil were combined 10 evaluate this scenario.

(b} Soil ingestion doses have been calculated for those chemicals with oral slope factors. The following chemicals are not presented due to lack of
toxicity criteria: sec-butylbenzene; n-butylbenzene; cobalt; copper; p-cymens; Iead 2 -methyl naphthalene; nickel; n-propylbenzene;
1,2 4-trimethylbenzene; and 1,3,5-trimethylbenzens.
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TABLE A-113. NONCANCER HAZARD ASSOCIATED WITH THE INGESTION OF GROUND WATER FOR A
: HYPOTHETICAL RESIDENT AT FT-2 : :

. RME

AVERAGE RME. AVERAGE _ORAL T
EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY | REFERENCE | AVERAGE AME
- CONCENTRATION | CONCENTRATION | DOSE (ADD) DOSE (ADD) | DOSE (RFD) HAZARD HAZARD
CHEMICAL® wgll) - (ugiL) (mg/kg-day) (mg/kg-day) | (mg/kg-day) | QUOTIENT QUOTIENT
[ Carbon tetrachioride - 067 0.81 1.0E-05 2.2E-05 7€E-04 1E-02 3E-02
1,1-Dichloroethene 0.70 0.88 1.1E05 . 2.4E-05 9E-03 1E-03 3E-03
Manganese 883 2,290 1.3E-02 6.3E:02 SE-03 3E+00 1E+01 .
Nickel 24 27.7 3.6E-04 8.0E-04 2E-02 2E-02 - 4E-02
HAZARD INDEX |  3E+00 1E+01

a)

presented due to lack of oral toxicity criterla sec- butylbenzene

TABLE A-114. CANCER RISK ASSOCIATED WITH THE INGESTION OF GROUND WATER FOR A

- HYPOTHETICAL RESIDENT AT FT-2

Ground water mgestion doses have been calculated for those chemicals of concern with oral toxicity criteria. The following chemical is not

B ' " AVERAGE RME
' AVERAGE RME * LIFETIME . UIFETIME : 3 ‘
EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY| - ORAL AVERAGE RME
CONCENTRATION | CONCENTRATION| DOSE (LADD) | DOSE (LADD) |SLOPE FACTOR | CARCINOGENIC | CARCINOGENIC
CHEMICAL'® (egll) (a/l) (mg/kg-day) (mg/kg-day) | (mg/kg-day)-1 RISK - RISK
Carbon tetrachioride 067 0.81 1.3E-06 95E-06 - 1.3E-01 2E-07 1E-06
1,1-Dichloroethene 0.70 0.88 1.4E-06 1.0E-05 " 6E-01 8E-07 6E-06
“TOTAL RISK 1E-06 - 7E-06

(a)

‘presented due 10 lack of oral toxicity criteria: manganese nickel and sec-butylbenzene.

Ground water lngesﬂon doses have been calculated for those chemicals of concern with oral cancer slope factors. The following chemicals are not
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TABLE A-115. CANCER RISK ASSOCIATED WITH THE INHALATION OF VOLATILES DURING SHOWERING

BY A HYPOTHETICAL RESIDENT AT FT-2

followmg chemncal Is not presemed due to lack of inhalation toxicity criteria: sec- butylbenzene

; : AVERAGE RME
: AVERAGE . RME - LIFETIME "LIFETIME . : '
EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY| INHALATION AVERAGE RME -
CONCENTRATION CONCENTRATION DOSE (LADD) DOSE (LADD) { SLOPE FACTOR | CARCINOGENIC CARCINOGEN!C
CHEMICAL(® (mg/m%® (mgim%)® (mg/kg-day) | (mg/kg-day) | (mg/kg-day)-1 RISK RISK
Carbon tetrachloride | 3.2E-03 6.3E-03 3.2E-07. - 4.6E-06 5.3E-02 2E-09 2E-08 |
1,1-Dichloroethene - 4.1E-03 - 8.7E-03 4.1E-07 6.4E-06 1.2E+400 5E-07 8E-06 .. " ‘
' TOTAL RISK 5E-07 BE-06 . H
- ) Dose for 1he inhalation of volatiles from showanng pathway have been calculated for volatile chemicais ot concem with inhalation toxncny cmena The -

o) Average and AME Exposure Point Concentrations were denved uslng the Foster and Chrostowski (1987) model These values represent the average
air concentration for total shower exposure. ’

TABLE A-116. NONCANCER HAZARD ASSOCIATED WITH THE INGESTION OF GROUND WATER FOR
AIR FORCE PERSONNEL/CONTRACTORS AT FT-2

preséented due 10 lack ot oral toxicity criteria: sec-butylbenzene

_ AVERAGE AME AVERAGE RME ORAL '
EXPOSURE POINT | EXPOSURE POINT| AVERAGE DAILY | AVERAGE DAILY | REFERENCE AVERAGE RME
: CONCENTRATION | CONCENTRATION| DOSE (ADD) DOSE (ADD) DOSE (RFD) HAZARD . HAZARD |
CHEMICAL® (rg/L) (ug/) (mg/kg-day) - (mg/kg-day) | (morkg-day) - QUOTIENT QUOTIENT
{[Carbon tetrachioride 0.67 0.81 6.6E-06 7.9E-06 . 7E-04 9E-03 1E-02
1,1-Dichloroethene 0.70 0.88 6.9E-06 8.6E-06, 9E-03 . 8E-04 1E-03
Manganese 883 2,290 8.6E-03 2.2E-02 . BE-03 2E +00_ 4E+00
Nickel 24 277 2.4E-04 2.7E-04 . - 2E-02 1E-02 - 1E-02
HAZARD INDEX| =~ 2E+00 4E+00
(a) Ground water mgesuon doses have been calculated for those che_micals of concem wnh oral toxicity criteria. The following chemical ns not




Sot-v

TABLE A-117. CANCER RISK ASSOCIATED WITH THE INGESTION OF GROUND WATER FOR

AIR FORCE PERSONNEL/CONTRACTORS AT FT-2

RME

AVERAGE
" AVERAGE - - BME LIFETIME LIFETIME T ' _ S
EXPOSURE POINT | EXPOSURE POINT | AVERAGE DAILY | AVERAGE DAILY - ORAL AVERAGE RME
CONCENTRATION | CONCENTRATION | DOSE (LADD) | DOSE (LADD). | SLOPE FACTOR| CARCINOGENIC | CARCINOGENIC
CHEMICAL® ' (wo/l) (za/l) (mg/kg-day) (mg/kg-day) - | (mg/kg-day)-1- RISK RISK
Carbon tetrachloride 0.67 0.81 9.4E-07 . 2.8E-06 1.3E-01 1E-07 4E-07 |
1,1-Dichloroethene 0.70 0.88 9.8E-07 3.1E-06 6.0E-01 6E-07 2E-06 J|
' ’ TOTAL RISK 7E-07 2E-06 . "
@ ‘Ground water ingestion doses have been calculated for those chemicals of concern with oral cancer slope factors. The following chemicals are not .

presented due to lack of oral toxlcny criteria: manganese, nickel and sec-butylbenzens.




TABLE A-118. SUMMARY OF NONCANCER HAZARD AT FAIRCHILD AIR FORCE

BASE SITE FT-2
RECEPTOR/PATHWAY AVERAGE HI | RMEHI
Air Force Personnel/Contractbrs |
~Inhalation of Soil Particulate — —
" Ingestion of Soil | 2E-03 3E-03
Ingestion of Ground Water - 2E+00 4E+00
CUMULATIVE HAZARD INDEX 2E+00 ~ 4E+00
Residential Exposure with Current Conditions -
Inhalation of Soil Particulate - - :
ingestion of Soil | 4E-03 2E-02
Ingestion of Ground Water . 3E+00 1E+01. -
Inhalation of Volatiles During Showering - - -
CUMULATIVE HAZARD INDEX| =~ 3E+00 1E+01

-TABLE A-119. CUMULATIVE CANCER RISK AT FAIRCHILD AIR FORCE

BASE SITE FT-2
RECEPTOR/PATHWAY. AVERAGE RISK | RME RIS'I:_(' H
Air Force Personnei/Contractors . . ' .
“Inhalation of Soil Particulate A — -
Ingestion of Sail - 4E-09 1E-08.
Ingestion of Ground Water 7E-07° 2E-06
CUMULATIVE CANCER RISK 7E-07 2E-06
Residential Exposure with Current Condmons |
Inhalatlon of Soil Particulate | — -
Ingestion of Soil '9E-09 - 1E-07
Ingestion of Ground Water 1E-06 7E-06
Inhalation of Volatiles During Showering 5E-07 8E-06
| CUMULATIVE CANCER RISK 2E-06 | 2E-05




APPENDIX B

'RESPONSIVENESS
'SUMMARY
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#2

#3.

#4

#5°

.- RESPONSIVENESS SUMMARY

COMMENT: Were radloactlvely contaminated clothes buned at Slte SW-12’7

RESPONSE: No.. = Air Force investigations ' indicate, however the possibility that

radioactively contaminated clothing were disposed in the waste burial trench at Site SW-6.

SW-6 is located in the weapons storage area and is being mvestugated as part of a
separate installation Restoration Program project. :

COMMENT: Where is Site SW-12 relative to the Radioactive Waste Burial Trench

(Site SW-6)?

RESPONSE: The bunal trench at SW-6 is located approxnmately 4000 feet west of Slte
SW-12

COMMENT: ‘Is there a proposed schedule fof the demolition of Building 21507

RESPONSE: The Air Force plans io demolish Building 21 50 Due to the availability of .
funds the demolition is expected to be several ‘years in the future.

COMMENT: What was the disposition of the 1300 cublc yards of soil removed from Site
IS-4 during the Remedial lnvestngatuon" . .

- RESPONSE: The contaminated soil removed from IS-4 was transported to a low-

temperature thermal desorption facility for treatment and final disposition.

COMMENT: Why is enhanced biorer'nediation' which is commonly considered a cost

“effective alternative for remedlatlng hydrocarbons, not being considered for the Priority 2

Sftes’? :

RESPONSE: The Air Force did evaluate enhanced bioremediation during the remedy
selection process. The "Feasibility Study for Priority 2a Sites at Fairchild Air Force Base”
(ICF 1995b) identified enhanced bioremediation, including the addition of nutrients and
“engineered” microbes, as an in place technology for ‘remediating hydrocarbon
contaminated sites. Enhanced bioremediation for hydrocarbon contaminated sites did
not-pass the site specific technology screening which included a qualitative assessment

of implementability, effectiveness, and cost. The limiting factor was implementability. The

use of infiltration galleries and spray irrigation to introduce an oxygen or other nutrient
source to the vadose zone is often unsuccessful because the rapid decomposition.of the
nutrient source precludes effective distribution in the subsurface. Additionally, the need
for fluid media to distribute the nutrients to the vadose zone enhances the potennal for

: mobahzmg hydrocarbon contamination.

The specific technology referred to by the ‘commenter was reviewed and is not
considered unique from the range of bloremednatlon apphcatlons encompassed by the
enhanced bioremediation alternative. :

B-1
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COMMENT: Why is enhanced broremedlatron not’ consrdered for hydrocarbons at lS—4

~ and PCBs at 1S-3?

' RESPONSE: For IS4 the response to comment #5 applies. - Because of confining
- subsurface geometry at this site, the introduction of water, as a carrier media for biologic

nutrients, makes implementing an enhanced bioremediation program unfeasibie because
infiltration of the water is limited to a confined area. Enhanced bioremediation was not
considered as an effective method for degrading halogenated compounds such as those
encountered at I1S-3. This application has produced positive results at some srtes butis
strll consndered in the development stage. -

COMMENT Why are institutional controls being considered when technologles are

- available to cleanup sites? Why monitor for only the short term, then close the site and

move on to the next one?

.RESPONSE Institutional Controls are proposed in order to prevent uncontrolied
sexposures to contamination at these sites. ‘Additionally, long term monitoring programs
-are proposed to monitor the natural degradation of organic contaminants. Based on the
risks posed by the contaminated sites and the nine criteria used to screen and select

remedial approaches, the need for an “active” remediation technology was not considered

.necessary at these srtes

COMMENT Where does the water in the storm water ditch at Site 1S-4 dlscharge'7

RESPONSE: The storm water ditch at IS4 is desrgned to dlscharge to the waste water
lagoons located at Priority 1 Site WW-1,

COMMENT: The property owners to the east of the base refer to “No Name Drtch" as the

" Fairchild Air Force Base Easement

RESPONSE: The Air Force recognrzes the property owners use of the term “Farrchrld Air
Force Base Easement.” _ .
COMMENT: Which aquifer, either the alluvial or basalt, is the contaminatlon at PS-1
impacting? S o S _

;RESPONSE Ground water contamination at PS 1 was detected in the alluvial ground
‘water system. _ '

COMMENT Is there free flowing ground water between the alluwal and basait aqurters

" at Site PS-1?

RESPONSE: The Air Force has no evidence indicating ground water ﬂows freely between

‘the alluvial and basalt aquifers at this site.
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#14

;COMMENT What |s ‘the source of data used to describe the thlckness of basalt ﬂows
‘ “beneath the base'? '

[N

 RESPONSE: Approximately 11 ground water monitoring wells penetrating the base of.

Basalt Flow A have been installed as part of the Installation Restoration Program at
Fairchild Air Force Base. Information from these wells has been supplemented with

“private water well logs provided by the Department of Ecology to determine. the

approximate thickness of Basait Flow A. The resuits are consistent with published studies
that report on the regional geology and the-nature of the Columblan Basin basalts in
general. :

COMMENT: Why is the basalt at PS-1 described as being encountered between 50 and
200 feet below ground surface when east of the base it is not encountered until greater
than 250 feet? :

RESPONSE: Geologic data compiled during the Installation Restoration Program shows
the depth to basalt varies from 0 feet on the west end of the base to greater than 250 feet
near the Craig Road Annex. This data is consistent with the accepted geologic model
for. the Spokane West Plains and East Central Washington. This model, originally

“proposed by Harlan Bretz in 1927, theorizes catastrophic flood events scoured large

channels (commonly referred to as Coulees) into the basalt in eastern Washington.
Evidence to support this theory is seen at Sprague Lake, Grand Coulee, and the

" Channeled scablands. The area east of the Craig Road Annex is mterpreted as a scour
'channel or coulee that has been filled with alluwal sedlments

COMMENT: What is the estimated efficiency of bioventing at PS-1 assuming a JP-4
concentration .of 10,000 mg/kg? Are there actual numbers available from the on-going
pilot tests. -

'RESPONSE: An Air Force bioventing study at a JP-4 contaminated site at Tyndall Air

Force Base achieved an average hydrocarbon reduction of 2,900 mg/kg over a 200 day.

~ period. Initial hydrocarbon concentrations were between 5,100 mg/kg and 7,700 mg/kg.

~ This represents a reduction in total hydrocarbons of 40%. in the Tyndall study a careful

evaluation of the relationship to air flow rates and biodegradation and voiatilization was
made. ‘The study concluded the optimal air flow rate for biodegradation resuited in 90%
removal by biodegradation and 10% removal by volatilization. A detailed discussion of
the Air Force's bioventing studies is contained-in “Test Plan and Technical Protocol for

a Field Treatability Test for Bioventing." (EPA 1992), - This document may be provided
upon request.

At Site PS-1, the Air Force is conducting a pilot test of the bioventing alternative. By
measuring the increase in oxygen availability in the soil, the prehmmary test results
provide the following bnodegradatron rates: _

Site PS-2 - 510 to 5,100 mg fuel/kg soil/year

Site PS-1A - 1,800 to 8,300 mg fuel/kg soillyear
Site PS-1B - 160 to 2,200 mg fuel/kg soil/year
Building 2034 - 380 to 2,900 mg fuel/kg soilfyear
Building 2035 - 350 to 3,200 mg fuel/kg soil/year

® & o o o




- .. The PS-1, prlot test is- ongorng and the preliminary results have not-been contirmed
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. #16

#17

) Specific information about these studies can be found in the *Draft Bioventrng Pilot Test

Interim Results Report" (Engrneenng Science 1994).

' COMMENT What is the expected percent reductron in hydrocarbon concentratrons over

a 2 year perrod using bioventing?

-RESPONSE: Based on preliminary resuits for on-éoing bioventing programs at PS-1, the

Air Force would expect to see a reduction in hydrocarbons ranging from 320 to 16,600

" mg of fuel/kg of soil over a 2 year penod

COMMENT “What are the actual costs for instrtutronal controls for contamrnated soil at -
Sltes PS-5 and PS-7?

'‘RESPONSE. Proiected costs for implementing institutional controls at PS-5 and PS-7 are

$10,150.00 for each site. These costs. include implementing the controls, preparing
closure documentatron taxes and insurance costs legal fees, and a 30% contrngency

' COMMENT Why is there a $1 4 500 charge for a "No Further Aotron" alternatrve at each
- .site? Does the $14,500 aiso mclude costs for government agency mvolvement in the
. closure process'7 : , : L. L

RESPONSE The cost models used for developrng costs tor the preferred alternatrves are

’ designed to develop qualitative costs that allow the Arr Force to compare different
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remedial alternatives on an equal basis. The $14,500.00 cost for the “No Further Action*

alternative considers closure documentation, legal fees, taxes and insurance, and a 30%

contingency. . - The. cost. model does not include monies for government agency
involvement in the closure process.. : :

'COMMENT What makes the subsurface structure at PS-10 more complrcated than the

other sites?

RESPONSE The deposmonal/erosronal settrng at PS- 10 is directly related to the

catastrophic flood events which occurred between approximately 40,000 and 15,000 years

ago. These events are collectively referred to as the “Missoula Floods." These floods .

' scoured large channels in the basalt throughout eastern Washington. At PS-10 basalt is

found at the surface across some potions of the site and is not encountered until 45 feet.
at.other locations. These radical changes in depth to basalt complrcate ground water

‘ investigations at PS-10.

" COMMENT: What information is available to support the statement that the source of

TCE contamination at PS-10 is not attributable to site activities?

RESPONSE: The second bullet in the Priority 2 Sites Proposed Plan (ICF 1995c¢) under- .
Site Investigation Resuits is incorrect. The remedial investigation conciuded the migration
pathway for TCE from soil to ground water was not identified. Based on the TCE
concentrations in soil and ground water, the Air Force considers releases from PS-10 the

“most likely source of the observed ground water contamination, although it is unlikely this

contamination is directly from the contaminated area described in the plan. The reference

~ to an off-site iocation implies the Air Force needs to accomplish additional facility

B4
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- -_discovery activities, an actron that is unwarranted based on the current understandmg of

the site. The Air Force considers the potential for TCE contammatlon in ground water
havrng come from another site as remote.

COMMENT: Where does the ditch at PS-10 discharge?'

RESPONSE: The ditch at PS-10 discharges to’e storm water grate located at the extreme

southeast corner of the site, adjacent to the runway. Under normal conditions, however,
surface runoff infiltrates to the ground prior to reaching the storm water grate. Chemical
data collected during the remedy selection process conﬂrms contammants infiltrate pnor '
to reachmg the storm water system. .

COMMENT: IsPS-10a possrble source of the TCE contamrnatron observed in "No Name
Ditch" and in water wells east of the base?

- RESPONSE: The possrbllrty that PS-10 is a source of the contamination observed in “No

Name Ditch" is extremely unlikely. Sampling of sediments in the PS-10 ditch shows there
is no contamination near the storm water grate that this ditch discharges to. This

_ indicates contammated surface runoff from PS-10 has not entered the storm water

system.

Ground water contamination observed at PS-10 is likely not the source for contamination
observed in water supply wells east of the base. The distance between PS-10 and these
wells is considered too great for transport of the contaminants of concern. Addmonally
other -areas of contamination are located on the eastern half of the base and are more

likely to represent the source of contaminants found in water supply wells.

COMMENT: Has ground water beneath the ditch at PS-10 been sampled?

RESPONSE: Yes. Ground. water monitoring wells were installed as part of the remedial
investigations at this site. Trichloroethylene was detected during each of four sampling
events completed between April 1993 and February 1994.

COMMENT: Why aren't off-base residents eensidered when referring to poseible

exposure scenarios or institutional controls?

RESPONSE “The risk charactenzatron completed during the remedial rnvestlgatron phase

of the remedy selection process evaluated the following human receptor scenarios: Base
personnel and. contractors, base residents, visitors, trespassers, and off-base residents.
Institutional controls are exercised over the actual area of contamination and prevent

'uncontrolled access and exposure to that contamination. The Air Force continues to

share information with the local residents regardrng potential personal exposure caused
by contaminants at the P2 sites.

COMMENT : Is the Air Force neglecting retired military -personnel residing near the base?

RESPONSE: Fairchild Air Force base has provided routine sampling of water supply wells
and has provided alternative water supplies to numerous “neighbors” potentially impacted

'by ground water contamination attributable to historic base activities.
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COMMENT How long will it take for TCE contamlnated ground water to reach newly

RESPONSE: The Air Force does not antrcrpate under current condrtnons contaminated
ground water will impact the newly installed water supply wells iocated east of the base.
Remedial actions currently underway are expected to address this concern. As
remediation progresses the Air Force will evaluate its effectiveness and determine if
additional measure are needed to mitigate the continued migration of ground water
contaminants. ‘

COMMENT: What areas were used for fire tramung exercrses and are all those areas
encompassed by srte FT-2? '

RESPONSE: The Air Force used three areas in the southeastern portion of the base for
fire training between approximately the mid-1950s and 1980. FT-2 is only one of these

“locations and was used from the mid 1950s to the early 1960s. The other two areas are
" the current fire training site (IRP site FT-1 located at Bulldmg 1570) and in an area
nmmedlately north of the current fire training site.

COMMENT: Why has no material been provrded to the pUbllC regardrng mvestlgatlons '
at the other Flre Trammg Areas? '

RESPONSE: This information was provided to the publlc dunng the presentatron of the

‘ proposed plan for the Priority 1a Sites. -

COMMENT: Are there other sites besides the Pnorlty 2 Sites that the Air Force is .
addressing under the CERCLA process'? _

RESPONSE: Yes. The Air Force has completed the remedy selection at 8 sites referred
to as the Priority 1 sites and will be investigating under the CERCLA process the Pnorrty

3 sites which are as yet to be deﬁned

COMMENT: Is the Department of Ecology allowing the Air Force to conduct long term
monitoring without an active remediation program at the petroleum contaminated sites
because Fairchild is a government installation? Would the Department of Ecology allow -
a private property owner outside the base with the same type of contamination to watch

‘it for 10 or 20 years, without completing an active remediation?

RESPONSE: The long term monitoring program represents more than just a method of:
watching the contamination. Monitoring is designed to track the biologic degradation of
hydrocarbon contamination over time. If monitoring does not show positive results, the
Air Force will reevaluate its preferred alternative and look to other techniques for
achieving the cleanup action objectives established for individual sites.

Ecology’s overall perspective is a concern for groundwater contamination, not as much

~ a concern about the petroleum-contaminated soil in and of itself. In cases where there

is petroleum-contaminated soil and no potential groundwater exposures related to that
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petroleum-contaminated sbil. there is a tendency to not undergo the expenditures for

~ treatment-oriented approaches. This tendency applies to any site (federal or otherwise) .

similar to the Priority 2 sites. It is not a special opportunity for federal facnlmes nor a
tendency that applies more to federal facilities than pnvate ones.

COM'MENT Can the Air Force provide a dollar figure for the past 5 years showing what
percent of the environmental budget has been spent on taking care of the problem versus
how much has been spent on administrative costs? '

The A|r Force is contmumg to compile Installation Restoration Program costs for Fairchild
and will provide this information |n the Final Record of Decision.

COMMENT: Why did the Air Force put a park where they have cadmium as a
contaminant when cadmium is known to cause Lou Gehrig's disease?

RESPONSE: The Air Force identified -potential contamination concerns during the -
development of Warrior Park. Once the concerns were identified, the Air Force took
action to mitigate potential exposure while the conditions were investigated. The risk
characterization conducted during the remedial investigation concluded there is not an
unacceptable adverse human hearth risk associated with chemical contamination at the
park.

Review of the toxicologiéal literature -shows there is no felationship between chronic
cadmium exposure (which is what would be expected at SW-11) and amyotrophic lateral
sclerosis (ALS or Lou Gehng s Disease).
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.. ADDITIONAL SCREENING OF CONTAMINANTS.OF CONCERN

The followmg contammants of concern made it through the |nmal screenlng process and were
" evaluated for risk and hazard at each site, During a meeting at Fairchild AFB in February 1995

“with EPA, Ecology, and base representatives, risk management decisions were made to remove
several of these contaminants of concern from further consideration in the Priority 2a Feasibility
Study report (ICF 1995b) Other contaminants of concern were dropped from consideration for
other reasons, as stated in the following text

.SITE I1S-3

There is no additional screening of contaminants of concern at IS-3.

SITE IS-4

(7
o)

Manganese. This metal occurs naturally in background soils. It is dissolved in
reducing environments associated with decay of organic contamination,

remobilized by ground water transport, and redeposited along flow pathways

where aerobic conditions prevail (see detailed dlSCUSSIOI‘l in Remedial Investxgatxon
report, Section 2.4.2.5 [ICF 1995a])

Arsenic. There were no detections of arsenic above the site-specific natural '

. background IeVels of 18.9 mg/kg. it was dropped as a contaminant of concern.

Beryilium. There were no detections of beryllium above a basewide natural
background levels analysis performed prior to the remedial investigation which

~ showed background beryllium at 0.78 mg/kg Berylhum was dropped as'a

contaminant of concern.

v

- Manganese. Refer to the diseussion provided for manganese in soil at I1S-4.

Ground Water:

FAFB\RODMAPENDCES

Arsenic. Arsenic behaves similarly' to manganese by dissolving in reducing

. environments (Masscheleyn 1991) ‘Refer to the discussion of manganese in soils

at IS—4
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. contaminant of concern.

SITE PS-5

Ground Water:

“ - Manganese. Refer to the discussion provided for manganese in soil at IS,

Hexachlorobutadiene. There was only.one detection of hexachlorobutadiene out

" of 13 analyses at this site. This compound was also detected in an associated

trip blank at the site. It is likely a laboratory artifact and was dropped as a

Arsenic. Refer to discussion provided for arsenic in soil at 1S-4.

Beryllium. There were no detections of berylliurﬁ above natural background

- levels in ground water at this site. It was dropped as a contaminant of concern.

SITE PS-7

q

Cadmium. There was one isolated detection of cadmium at 11 pg/L in an ,
unfitered sample out of 5 analyses, and no detections in any fiitered samples.
The laboratory detection limit was 5 ug/L. The lack of repeatable samples, and
the fact that there is no likely source for this contaminant led to a risk
management decision to drop it as a contaminant of concern.

’

M’ang_ahese. Refer to discussion provided for manganese in ground water at IS-4'._

Ground Water:

SITE PS-10

Soil:

Bromodichioromethane. ‘Risk calculations showed this compound posed no
unacceptable risk or hazard to human health or the environment and so was
dropped as a contaminant of concern. it is likely a by-product of lawn irrigation.

Arsenic. There were no detections of arsenic above natural background levels
at the site. It was dropped as a contaminant of concern. '

Manganese. Refer to discussion provided for manganese in soil at 1S-4.
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SITE SW-11

‘There is no additional screening of contaminants of concern at SW-11,

Arsenic. There were no detections of arsenic above natural background levels
at the site. It was dropped as a contaminant of concern.

Methylene Chloride. There were only 2 detections of this compound out of 44
analyses. The maximum detection was 0.68 mg/kg, and the detection limit was -
0.5 mg/kg. A risk management decision was made to drop this compound as a

. contaminant of concern because there were so few detections and because it was

so close to the detection limit.

Ground Water:

FAFB\ROOMPENDCES

Manganese. Refer to discussion provided for manganese in soil at 1S-4.

Carbon Tetrachloride. = Carbon Tetrachloride was detected in only one well
upgradient of the site in only 3 out of 20 analyses. In addition, cumulative cancer
risk, to which carbon tetrachloride is the smaller contributor, falls within the

_acceptable range. As aresult-carbon tetrachloride was dropped as a contaminant

of concern.

1,1-DCE. 1',1;DCE was detected in only one downgradient well and will be
addressed in the next phase of the IRP. . .
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